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GENERAL INFORMATION

This manuval contains information required for proper
maintenance, servicing and overhaul of Onan ]JB and
JC electric generating plants. Onan recommends that
you study the entire manual to better understand how
the plant functions. This will help in maintenance and
servicing of the plant, which will result in longer life
and more reliable operation.

Two and four cylinder electric generating plants are
included in this manual because of the similarity be-
tween them. Unless otherwise specified, all instructions
and procedures apply to both.

If possible, use a parts catalog with the service manual.
The parts catalog will give a good picture of assembly
and disassembly and help in identifying plant compon-
ents. Since the first and most important part of repair
work is cotrect diagnosis of the trouble, a troubleshoot-
ing chart is included to help find the fault.

A list of special tools is included in the manual. These
are available from Onan, and will make it easier to work
on the plant,

When discussing left side and right side in this manual,
view the plant from the engine end of the plant, which
is designated the front end.

HOW TO INTERPRET MODEL AND SPEC NO.

15.0JC-3CR/96T

111

12 3 45

1. Indicates kilowatt rating.
Factory code for general identification purposes.
Combines with 1 and 2 to indicate Model No.
€3 indicates voltage (120/240)
“C’? indicates reconnectible
R’ indicates remote starting
4. Factory code for specific optional equipment sup-
plied.
5. Specification (Spec Letter). Advances with factory
production modifications.

_UJM



SPECIFICATIONS

NOMINAL DIMENSIONS OF PLANT {INCHES)

50 CYCLE 5.0]8 5.0i8 6.01B | 6.1JB 6.0)B 6.0JB 10.0JC i2.5]C
60 CYCLE 6.0)B 6.21B 7.6]8B 7.61B 7.5]8 7.51B 12.5]C 15.0]C
STARTING !
METHOD Manual Remote Manual Remote Manual Remote Remote Remote
| HEIGHT 25 25 25 25 25 25 25 25
WIDTH g 18 18 18 18 18 12 19
LENGTH 36 36 42 36 37 37 51 55
RATINGS (QUTPUT IN WATTS)
50JB 6.1JB 6 0JB 10.0JC 12.5JC
TYPE OF SERVICE 6.0JB 76JB 7.5J8 12.51C 15 0JC
50 Cycle Intermittent 5000 6100 6000 10, 080 12, 500
50 Cycle Continuous . 4000 6100 6000 8000 12,500
60 Cycle Intermittent 6000 7600 7500 12, 500 15, 00
- 60 Cycle Continuous 5000 7600 7500 10, Q00 15, 000
=5.0JB 6.1JB *=§.0JB JC
16.038 7.6J8B +7.5]B Series
Number of Cylinders (Vertical-in-line) ... ........... 2 2 4
Displacement (cubic inches) ... . ................ 60 60 126
Cylinder Bore . . . _ .. . . ... . . ... . .. .. .. . ...... 3-1/4 3-1/4 3-1/4
Piston Stroke . . . .. .. ... ... L o 3-5/8 3-5/8 3-5/8
RPM (60 Cycle) . ... ... . . ... 1800 1800 1800
RPM (56 Cycle) . . ... e 1500 1500 1500
Comptression Ratio (Gasoline Fuel) . . . ... ... ..., ... 6.5:1 6.5:1 6.5:1
Compiession Ratio (Natural Gas and LPG Fuel) . . ... ... 92:1 921 92:1
Qil Capacity (Quarts) ... ... ... . . ... .. ... .. ... 3% 3* 6*
Ignition (Remote Start Plants) - Battery. . ... ... ...... Yes Yes Yes
Ignition (Manual Start Plants) - Flywheel Magneto . . . . . .. Yes Yes No
Battery Voltage (Remote Start AC Plants) . . ... ... .... 12 12 12
Battery Size (Remote Start AC Plants)
SAE Group IH . . . . .. ... . e Two in Series - -
SAE Group 3KMB .. . . .. o e - One One
Amp Hour SAE Rating - 20 Hour (Nominal} .. ... ... .. 105 72 72
Starting System
Hand Crank Only (Manual Start Plants) .. . ... . e Yes Yes -
Exciter Cranking {Remote Start Plants) . . . . ... .. ... Yes No No
Solenoid Shift Starting Motor with Overrunning Cluich. . . No Yes Yes
Batiery Charge Rate (Amperes) . . .. .. .. .... . ...... 2 2 2
Ventilation Required (CFM at 1800 RPM)
Engine (Pressure Cooling) .. .. ... ... . . ... ..... 520 520 890
Engine (Vacu-FloCooling) . .. .. ... ... .. ... ..., 610 610 1600
Generator Air, . . . ... ... ... 75 126 126
Combustion Air .. ... ... .. ... L 32 32 64
Output Rated at Unity Power Factor Load . . .. ... .. - .. Al 1-Phase i-Phase
Output Rated at 0.8 Power Factor Load . .. .......... No 3-Phase 3-Phase
AC Voltage Regulationin 2% . . . ... ... ... . ... ... 5 3 3
AC Frequency Regulationin% .. ... ... ... ..... ... 5 5 5
Revolving Armature Generater . . . . . . .. ... ... . ... .. Yes No No
Revolving Field Generator . . . . . . .. . ... .. .. .. .. .. No Yes Yes
120/240 Volt Singie Phase Model Reconnectible . . . . . . .. No Yes Yes
Rotating Exciter . . . . . . .. ... o Yes No No
Static Exciter (Magneciter) . . . . . . . . .. ... . oL No Yes Yes

* - Basic 50cycle model.
T . Basic 6l0cycle model
¥ . Plus ¥ quart for filter, 3



DIMENSIONS AND CLEARANCES

All values in inches unless. otherwise specified.

CAMSHAFT

Bearing Journal Diameter, Front ............ ... ...,
Bearing Journal Diameter, Rear . . . .. ... i
Bearing Journal Diameter, Center. . ... ... ... ... ... ....... —
Bearing Clearance Limit .., ... e e e e a e e et
End Play, Camshaft .......... [ e e e

Cam Tappet Diameter . .. .,.... e e e e
Cam Tappet Hole Diameter . . .. . .. .0t ii i st in e ennna.

Cam Tappet Diameter . ... .. ... ..ttt eineesseren
Cam Tappet Hole Diameter .. . . . ..o v v v v v e

CONNECTING RODS

Large Bore Diameter . . . . . e e et e
Small Bore Diameter . . ............. e et e e e
Clearance, Bearing-to-Crankshaft . . . ... .. ... ... .........

CYLINDER

Cylinder Bore ... .... e e ae et

CRANKSHAFT

Main Bearing Journal Diameter ......... e e e e
Main Bearing Clearance .. ....... et e e e e
Connecting Rod Journal Diameter. . ... .. .. A
Rod Bearing Clearance . ... oo v vt viin oo v nonnenesesas
End Play, Crankshaft ., .......... ... . oo,

PISTON
Piston Clearance to Cylinder Wall (Measure 90° to Pin,

Just Below QOil Ring Groove) . ... v v i vt nmveecer v s vnnn

PISTON PIN

PistonClearance ... ..... 0o an e e e
Connecting Rod Bushing Clearance . . ...................

PISTON RINGS

RINg Gap ... i it v ittt s m e ettt st o s
Ring Width, Top . . - v v v vt it i i it i e b ettt ane v a
2
3rd L e e e e e

VALVE, INTAKE

Stem Diameter . . v v v it it et s it s e e
Guide Clearance . . . v v v i vt vt v vt s s vt b s e sena st ne e
Valve Face . . . . .t it i et i it st it e s an ev s ss s snnoa
Valve Clearance, BeginSpec D . . . .. .. .o i it ier it v e v u s

PriortoSpec D .. ... ... . o i,

VALVE, EXHAUST

StemDiameter . . . ... .. i e e e e e
Guide Clearante . . v v v v vt v o ot et bt me e st sas v n e n e
Valve Face . ... ittt et it et e st ne e
Valve Clearance, Begin Spec D . . . ... ... . i,

PriortoSpec D. ... ....... e

........

........

........

........

SERIES JB

2.500 - 2.505
1.1875 - 1.1880
.0012 - .0037
.007 -.039
Prior to Spec P
7475 - 7480
.7505 - \7515
Begin Spec P
.8725 - 8730
.8755 - .8765

2.1871 - 2.1876
1.044 - 1.045
.001 - .003

3.250

2.2440 - 2,2445
.0014 - .0052
2.0600 - 2.0605
.001 - .003
.010 - .015

.0012 - .0032

Thumb Push Fit
.0002 - .0007

.010 - .020

.0925 - .0935
.0925 - .0935
.1860 - .1865

.3405 - 3415

.001 - .003
42°
012
.010

3405 - .3415

.0030 - .0050
.45°
015
013

SERIES JC

2.500 - 2.505
1.1875 - 1.1880
1.2580 - 1.2582
.0012 - 0037
.007 -.039
Prior to Spec P
L7475 - 7480
.7505 - .7515
Begin Spec P
.8725 - .8730
.8755 - .8765

2.1871 - 2.1876
1.044 - 1.045
.001 - .003

3.250

2.2430 - 2,2435
.0024 - .0052
2.0600 - 2.0605
.001 - .003
.010 - 015

.0012 - .0032

Thumb Push Fit
.0002 - .0007

.010 - .020

0925 - .0935
L0925 - ,0935
.1860 - .1865

3405 - 3415

.001 - .003
42°
012
.010

.3405 - .3415

.0030 - .0050
.45°
015
.013



SERIES JB
YALVE GUIDE

0= 112 3 1 K 1-25/32
Outside Diameter . .. .. ... ..t et ittt i e ettt mnansennas 4690 - 4695
Inside Diameter (After Reaming) EXhaust ... .. v v it v i n v onanss 344 - 345
Intake . .........0 0 i nnn .342 - 343
Cylinder Block Bore Diameter ... ......¢cc0o et et tevnncnesnnasss A67 - 468
VALVE SEATS (Stellite)
Valve Seat Bore
Diameter, Intake . . . ... ... . ittt it tr ittt aseanenan 1.547 - 1,548
Ezhaust ........... e e e e a e . 1.361 -1.362
Depth (From Cylinder Head Face) .. ........ e e e e .433 - 439
Seat Insert Outside Diameter, Exhaust ... ..... .. nuuntiennn.. 1.364 - 1,365
Intake .. ....... (it enrnnnsess 1.550 - 1.551
Seat Width . .. .. .. .. it i i it s i e 3/64 - 1/16
Seat Angle |, ... ... . . .. i e i e i e ce e 45°
Available OVersiZes . .. i v v v i i v i i s bt et st v s ettt e aa et a e .002, -005
VALVE SPRINGS
load, Valve Closed .., ... . . .. it ittt et vet et iaam o 45-49 1b,
Prior to Spec P
Load, Valve Open, .. . .. i it it ittt ie et v s o e e e e 83-93 1b,
Begin Spec P
Load, Valve Open. . . .o v v i v v it v it v s et et an s s e s s 87.2-97.2
SPARK PLUGS
Spartk PlugGap .. ... .. eiuissoans e e e e m ey 025
CENTRIFUGAL SWITCH
Breaker Point Adjustment . ... ... ..ttt it iotier e oen .020
MAGNETO
PoleShoe Gap . . ... ... cv it ittt it eaas e e .020
BREAKER POINT SETTING
& S e 020
Distributor Dwell Angle (If Using Dwellmeter) .. ...... ... .... N -
TAPPETS
Gasoline, Intake . . .. ..o vt v vttt it e st sttt a oo cannnensnns 012
Exhaust ... ... ..t ittt et s e e .015
Gas and Gas/Gasoline, Intake ... .00t v e v v e v r et st o nn s onnnas 013
Exhaust .. ... . 00ttt it ininine s .020
IGNITION TIMING SPARK ADYANCE
(Running)Gas Fuel ... ... . . i i iiie i e s v e 35°BTC
(Stopped) Gas Fuel .. .. . it it i it S5°BTC
(Running) Gasoline Fuel
Flywheel Magneto .. ... .. i ittt ioi it it vt st aes s 25°BTC
Battery . o i o i e e et e e e i e 25°BTC
(Stopped) Gasoline Fuel
Flywheel Magneto . ... .. c. i vi ii et e nnsorornnierenennss S5°ATC
Battery . ...t i i e e e 5°ATC

* . 20°BTC for units with shielded distributor.
*¥* . 10°BTC for units with shielded distributor,

SERIES JC

1-25/32
4690 - .4695
344 - 345
342 - 343
467 - 468

1.547 - 1.548
1.361 - 1.362
433 - 439
1.364 - 1.365
1,550 - 1.551
3/64 - 1/16
45°
.002, .005

45-49 Ib.
Prior to Spec P

83-93 lb.
Begin Spec P

87.2-97.2

025

.020

.020
51¢

.012
.015
013
.020
35°BTC
*10°BTC
25°BTC

HOOBTC



ASSEMBLY TORQUES AND SPECIAL TOOLS

Assembly torques assure proper tightness without dan-
ger of stripping threads. If a torque wrench is not avail-
able, estimate the degree of tightness. Use reasonable
force and a wrench of normal length.

Special Place Bolts do not reguire lockwashers or gas-
kets. Never attempt to use a lockwasher with these
bolts, it wiil defeat their purpose. Check all studs,
nuts and screws often. Tighten as needed.

/ RECESS

-y UNDER HEAD

TORQUE SPECIFICATIONS FT.-LB.
Center Main Bolt (4cyl.) ... ... .. v 97-102
ConnectingRod Bolt . . ............... 27-29
Cover-RockerBox .................. 8-10
CylinderHead Bolt . . .. .............. 28-30
Exhaust Manifold Nuts. . .............. 13-15%%
Flywheel Mounting Screw . . . . ... ....... 65-70
Hub to Flywheel Screws (deyl.} . . ... ..... 17-21
Fuel Pump Mounting Screws . . .......... 15-20
GearCase Cover .. ... v vt vnenenns 15-20
Intake Manifold . . ... ... i nun.. 13-15
Oil Base Mounting Screws ............. 45.50
Qil Filter ...... Hand Tight Plus 1/4 to 1/2 Turn
0il Pump Mounting Screws . .. .......... 15-20
Rear Bearing Plate . . ... ............. 40-45
Rocker Arm Nut . ......... ... 0 ... 4-10%*
Rocker Arm Stud. . ... ............... 35-40
Through-Stud-Nut

Revolving Armature . . .............. 30-40

Revolving Field. . . .. ... .. ..o ... 55.60

* - This torque is from friction between the threads
only and locks the nuts in place. The rocker arm
nuts are for adjusting valve lash.

** . Caution: Tighten nuts evenly to avoid manifold
damage.

SPECIAL TOOLS AND EQUIPMENT
These tools are available from Onan to aid service
and repair work.

Connecting Rod Aligning Set . .., ....... 420P173
Crankshaft Gear Pulling Ring . .., ....... 420A275
Driver, Front Camshaft Bearing . . . ....... 420A252
Driver, Rear Camshaft Bearing .. ........ 420B251
Driver, Center Camshaft Bearing (4 cyl.) . ... 420B254
Driver, Main Bearing Front and Rear (4cyl.) . . 420B269
Driver, Valve Seat . ....... .o i euunen 420B270
Rear 0il Seal Guide and Driver . .. ....... 4208250
Front Oil Seal Guide and Driver. . ........ 420B281
Replacement Blades for 420B272 . ... ..... 420B274
Ridge Reametr . ........c0cceunennanns 420P260
Ririg COMPreSs0r . . v v v v v v v n v v v v oo 420P214
Valve Spring Compressor Tool . ......... 420A210
Valve Seat Remover . . ... ..o v 420A272

Replacement Blades . .............. 420A274




PERIODIC SERVICE GUIDE

AFTER EACH CYCLE OF INDICATED HOURS

SERVICE THESE ITEMS
8 100 200 500 1000 5000

inspect Plant Generally X

Check Fuel Supply X

Check Oil Level x

Clean Crankcase Breather X

Check Governor Linkage x*

Service Air Cleaner x*

Change Crankcase Qil x*

Check Breaker Points X

Check Battery Electrolyte Level x

Empty Fuel Sediment Bow! X

Inspect Generator Brushes A X

Clean Breather Baffle X

Replace Qil Filter *

tCheck Valve Clearance X

Clean Rocker Cover Qil Line Holes X

Inspect Valves, Grind if Necessary X

Clean Generating Plant X

Complete Reconditioning X

¥ - Service more often under extreme dust conditions.
T- Tighten head bolts and adjust valve clearance after first 50 hours on a new or overhauled engine.



ENGINE TROUBLESHOOTING
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a CAUSE
[ BLJ ol@® ojale ©|®] Faulty ignition - Clean, Adjust Points, Plug
™ #| Out of Fuel - Check
[ ‘Battery Low or Discharged
] [] L] L.ean Fuel Mixture; Adjust Carburetor
® Sle o® & Fuel Mixture Too Rich « Check Choke Opening
® 1©#| |®|®] Engine Flooded -
& 9 -] L) Intake Air Leak
[] [ ot |®| |®i®] Poor Quality Fuel - {eep Fuel Fresh
ole ] 9 Spark Too Far Advanced - Retaid Timing
® [] Spark Plug Gap Too Narrow - Adjust Gap
o|e o| @] Spark Plug Gap Too Wide - Adjust Gap
[ ] ®|@| Low Conipression
L] L] ® ®|®] Clogged Carburetor
[ ad|e ®|®| Fouled Spark Plug - Clean and Adjust
LIE ) L) sl |® @/ @] Leaking Valves or Valve Seals
@ [ ] * @ | Broken Valve Spring
ole o9 o |e Light or Diluted Qil
o|e L 1] ® Qil Level Too Low
ole LIE) [ ] Sludge on Qil Cup Screen
ole L ® Qil Pump Badly Worn - Replace
N & [] Qil Too Heavy
ol L] &0 Clogged Oil Passage
@9 Cil Relief Valve Stuck
LIL) Defective Gauge
@ ® Poor Compression
[ ] L LI L) Wrong Bearing Clearance or Worn Bearings
] ] 1€ Dirty Air Cleaner
& Excessive Crankcase Pressure - Clean Breather Valve
o |® Governor or Throttle Linkage Qut of Adjustment
e e ® Loose or Corroded Battery Connections
Brushes Worn or Making Poor Contact
Dirty Points in otart Solenoid Switch
® [ ® @] lgnition Timing Wrong
® Poor Ventilation
o [ Blown or Leaking Head Gasket
[ EL L) L] Low Engine Power
@ -] Governor Spring Sensitivity Too Great
LI [ ] Excessive Linkage Wear or
o (@& L) [ ] Disconnected Linkage
o | [ Loose Throttle Lever
L] AL LJ [ Wrong Valve Clearance
] L L] ® ® Piston Rings Worn or Broken




COOLING SYSTEM

JB and JC electric plants use a pressure air cooling
system. Blades on the engine flywheel draw air into the
front of the engine housing and force it past all the cylinders
and out the right side of the engine. A separate blower on the
genetator rotor draws air into the rear of the generator and
forces it out openings near the engine. The engine air out-
let may use an air duct and an optional shutter assembly.

MAINTENANCE

Clean the engine cooling area (fins on cylinder block and
cylinder heads) at regular intervals, normally every 1000
hours but more often under dirty operating conditions.

OVERHEATING

Overheating in an air cooled engine is difficult to discover.
The first sign is usually a vapor lock in the fuel system,
and the second scored pistons.

The .usual causes of overheating are dirty cooling surfaces,
operating without the engine air housing, and incorrect instal-
lation,

The air housing including the door must
be on when operating the engine. Over-

heating and permanent damage could result from as Iittle
as one minute of full load operation without it.

The most common installation problems leading to over-
heating are:

1. Installation with duct size too small so air flow is
insufficient.

2. Installation in small room with no ducts and insufficient
air ventilation in the room,

3. Installation of air inlet and outlet ducts so air outlet
feeds back to the inlet.

AIR SHUTTER (Optional)

The shutter assembly mounts on the engine air outlet on the
right side of the cylinder shroud (Fig. 2). A thermostatic
element (Fig,3) controls the shutter closing which limits
ait flow when the engine is cold, When the air temperature
reaches 120°F the element plunger begins to move outward,
opening the shutters. The shutters are completely open by
140°F.

ACCESS
DOOR

BLOWER

] k ./HOUSING

BLOWER WHEEL

FIGURE . COOLING AIR FLOW



NOTE: On early models, a high temperature cut-off switch :
mounits on the air shutter assembly. Ml}gUCT

D
SHUTTER;

The shutter opening temperatute isn’t adjustable. The power r
element plunger must contact the shutter roll pin at room
temperature. To adjust, loosea the power element mounting
screws and slide the assembly until it touches the roll pin
with the shutter closed (Fig. 3).

REPAIR: If the shutter won’t open, check the power ele-
ment for defects, binding of the plunger, and the shutter for
biading against the housing, ara

FIGURE 2. SHUTTER ASSEMBLY

LATE MODELS [

ADJUST THE VERNATHERM
POWER ELEMENT TO REST™
ON THE ROLL PIN WITH
SHUTTER CLOSED AT AMBIENT
TEMPERATURE

UPPER SHUTTER
ACTUATING ROD

SHUTTERS

v

e | VERNATHERM BRACKET
A91E ADJUSTING AND MOUNTING
SCREWS IN SLOTTED HOLES

A

VERNATH
POWER ELEMENT R

LOWER SHUTTER

ACTUATING ROD

VERNATHERM BRACKET
ADJUSTING AND MOUNTING

SCREWS IN SLOTTED HOLES

SHUTTERS i”y

ADIUST THE VERNATHERM N N
X u 1LY 4

SHUTTER
ACTUATING
‘\Qon

&

POWER ELEMENT TO REST

‘ON THE ROLL PIN WITH :
SHUTTER CLOSED AT AMBIENT\

TEMPERATURE

EARLY MODELS

10

FIGURE 3. SHUTTER MECHANISM




To test the power element, remove it from the assembly
and apply heat. When the element reaches about 120°F, the
plunger should start to move out. Total movement should

be at least 13/64 in.

If the shutter won’t close, check for a weak return spring,

binding in the nylon bearings, or dirt in the power element
plunger. If the nylon bearings are worn or bind, replace
them. Remove the shutters and pull out the stub shafis.
Push out the old bearings and push in new bearings from
the inside of the shutter housing. The larger bearing sur-
face acts as a spacer bushing and must be on the inside
of the housing.

11



FUEL SYSTEM

CARBURETOR
(Air cleaner

= J 7+ CRANKCASE
: / BREATHER
\ TUBE

THERMO-MAGNE TIC

FUEL LINE CHOKE

FUEL PUMP
_ FUEL PUMP
o] ; \ PRIMING LEVER
=l \
—m 3
A \\_.Z%/- FUEL FILTER
ABsha o

FIGURE 4. GASOLINE FUEL SYSTEM

Standard JB and JC engines use a gasoline carbureted fuel
system to deliver a mixture of fuel and air to the combus-
tion chamber. The system draws fuel from a tank, delivers
it through a filter and fuel pump to the carburetor float

ALGAS REGULATOR

chamber. Air passing through the carburetor venturi section
draws fuel from the float chamber,

Optiens: A combination gasoline-gaseons fuel carburetor
or straight gasecus fuel carburetors are available for use
with gaseous fuels. A gaseous fuel system uses a fuel
regulator (Fig. 5) to control the flow of gas from the lines
to the catburetor. At the carburetor, the gaseous fuel ig
mixed with the incoming air.

All fuel system components are described in the following
paragraphs, Select the components that apply to your plant.

FUELS

Use regular grade gasoline. Premium fuels contain more
Tetra Ethyl lead than regular; the lead quantity also varies
between fuel brands. In constant speed operation, the buildup
of deposits in the combustion chambers is proportional to
the amount of lead in the gasoline.

Excessive lead causes more deposits and more frequent head
removal for cleaning. If plants require frequent combustion
chamber cleaning, the period between cleaning can often be
increased by changing fuel.

it fuel is stored for any great length of time, it can oxidize
and form gums — the fuel becomes stale. ONAN recommends
changing fuel stored as often as every season to insure
fresh fuel, especially where there is a preat change in
weather between seasons.

MAINTENANCE

On gasoline fuel systems, petiodic maintenance consists of

GARRETSON REGULATOR

. CARBURETOR

GAS
REGULATOR

TO CONTROL TERM. |
{GROUND)
TO CONTROL TERM. 4
(PARALLEL WITH
IGNITION COIL)

¢ PIPE
SUPFORT

GAS SOLENOID VALVE

.8 / 2 TO CONTROL TERM.
o ” G ’ (GROUND)

st TO STARTER SIDEwq
OF START SOLENOID

TO GROUND

LLEL N

CARBURETOR

TO CONTROL TERM. 4
(PARALLEL WiTH
IGNITION COtL)

DRY FUEL FILTER

MANUAL SHUT-OFF
GAS SOLENOID VALVE

FIGURE 5, GASEOQOUS FUEL SYSTEM

12



FIGURE &. FUEL SEDIMENT BOWL

cleaning the fuel strainer, cleaning or replacing the air

cleaner, catbutetor adjustment, and complete carburetor
cleaning.
To clean the fuel strainer, temove the fuel sediment bowl

and the screen (Fig. 6} and thoroughly wash the screen.
At the same time, remove the carburetor float bowl and clean
it. Assemble and check for leaks.

On gaseous fuel systems, periodic service should include
cleaning or replacing the air cleaner, carburetor adjustment,
inspection of hoses, etc. and cleaning the optional dry fuel
filter.

FIGURE 7. CHECKING FUEL PUMP PRESSURE

FUEL PUMP (Gasoline fuel system).
The fuel pump is located on the left side of the engine. If
fuel doesn’t reach the catburetor, make the following checks:

1. Check the fuel tank and see that the shut-off valve is
apetl.

Remove the fuel line from the pump outlet and crank the
enging over sevetal times. On manual models, operate
the priming lever instead of cranking the engine. Fuel
should spurt out of the pump. If not, remove the pump
for repair or replacement.

Testing: If the fuel pump delivers fuel, test it with a pres-
sure gauge or manometer. Perform these tests before remov-
ing the pump from the engine. Disconnect the pump outlet
line and install the pressure gauge (Fig. 7).

Test the valves and diaphragm by operating the priming lever
a few times. The pressure shouldn’t drop off rapidly after
priming has stopped.

Next, run the engine at governed speed on the fuel remain-
ing in the carburetor and measure the fuel pump pressure
developed. Pressure should be between 2 and 3 psi with the
gauge held 16 in. above the fuel pamp,
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A low pressure teading indicates extreme weat in one part
or some wear in all parts; overhaul ot replace the pump. If
the reading is above maximum, the diaphragm is prebably too
tight or the diaphragm spring too strong. This can also be
caused by fuel seeping under the diaphragm retainer nut and
between the diaphragm layers, causing a bulge in the dia-
phragm. Overhaul the pump and replace the defective parts.

Low pressure with little or no pressure leak after pumping
stops indicates a weak or broken spring or worn linkage and
in most cases the pump should be replaced.

Removal and Disassembly {Fig. 8):

1. Remove the pump inlet and outlet. Remove the two cap-
screws holding the pump to the engine and lift it off.

2. Notch the pump cover and body with a file for assembly
in the same relative position, and remove the six screws
holding them together,

3. Tap the body with a screwdriver to separate the two
parts. Don’t pry them apart — this may damage the
diaphragm.

4. Lift out the diaphragm assembly and diaphragm spring.

Repair: Fuel pump failure is usually due to a leaking dia-
phragm, valve or valve gasket. A kit is available for replace-
ment of these parts, Because the extent of wear cannot
easily be detected, replace all parts in the kit. If the dia-
phragm is broken or leaks, check for diluted crankcase oil.

TO MANUAL
CHOKE CONTROL
KNOB ON OUTSIDE

OF BLOWER HOUSING

FIGURE 9. MANUAL CHOKE

Occasionally, faflure is due to a broken or weak spring or
wear in the linkage. In this case, install a new pump.

Assembly:
1. Before installing a new diaphragm, soak it in fuel. In-
sert the diaphragm spring and soaked diaphragm into the
pump body.

2. Compress the rocker spring and imstall between the
body and rocker arm,

3. Assemble the cover to the body with notch marks lined
up. Install the screws but don’t tighten. Push the rocker
arm in full stroke and hold in this position to flex the
diaphragm.

NOTE: The diaphragm muyst be flexed or it will deliver
too much fuel pressure.

4, Tighten the cover screws alternately and securely, then
release the rocker arm.

LOOSEN THIS

AMBIENT TEMP. (°F) 60 65 70 75 80 " 95 100
CHOKE OPENING (Inches) 1/8 9/64 5/32 {1/64 3/16 i5/64 1/4
SPEC C-R
| CHOKE OPENING
—_ {See text)
TR '
N

SCREW AND
ROTATE THE i CHOKE PLATE
ENTIRE COVER
ASSEMBLY BEGIN SPEC. S
AMBIENT TEMP. (OF) : 75 70 60 S0 40 30 20 10
CHOKE OPENING ({Inches) 9/16 1/2 15/32 T/16 3/8 S 11/32 5/ 16 1/4

FIGURE 10. CHOKE ADJUSTMENTS

14



5. Install the pump on the engine and repeat the pressure
test.

CHOKE (Gasoline fuel system).

Remote starting plants use ar automatic electric choke (Fig.
4); manual starting plants use a hand choke (Fig. 9). An
electric element controls the automatic electric choke. Be-
fore the plant starts, the choke is partially closed. When the
plant has started, the generator supplies current to the heat-
ing element which heats the bi-metal coil, opening the choke
plate,

Adjusiment, Elfectric Choke: Under normal operation, adjust
the choke so the distance measured between the choke plate
and -carburetor throat (Fig. 10) is as shown in the table with
the engine cold, Use the straight shank end of a drill bit to
measure the gap. The upturned air cleaner must be removed
for choke adjustment, To adjust the choke, loosen the two
screws on the endplate and rotate the cover assembly.

Operation ond Adjustment, Thermo-Mognetic Choke: This
choke uses a strip heating element and a heat sensitive bi-
metal spring to coatrel the choke blade position. A solenoid,
actuated during engine cranking, closes the choke all or part
way depending on ambient temperature.

The bimetal is calibrated to position the choke to the proper
opening under any ambient condition. The choke is adjusted
at the factory. If, for any reason, readjustment is required,
use the following procedure,

Adjustment must be made with the bimetal at ambient tem-
perature, Do not attempt adjustments until the engine has
been shut down for at least one hour. Remove the air cleaner
to expose the carburetor throat, Loosen the screw which
secures the choke body assembly. Refer to Fig. 10 for
correct choke setting according to temperature, Use a drill
bit to measure the choke opening. Rotating the choke bady
clockwise richens and counferclockwise leans the choking
effect. Tighten screw that secures choke body.

Disassembly and  Repair, Electric and Thermo-Magnetic
Choke: If the choke does not operate, or will not maintain
its adjustment, disassemble it for repair. If it will not close,
check for binding, incorrect adjustment, or incorrect assembly
of the coil. If it will not open after plant starts, check for
heating. The choke should be warm to the touch within a
minute or two of plant starting, To disassemble choke refer
to Fig. 11.

Electric Choke: If the choke will not heat properly, check
for a broken heating coil or high resistance electrical con-
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nections. Check the coil resistance with an chmmeter. With
the element at room temperatute, resistance should be about
5 - 6 ohms for 12-volt models, about 25 chms for 24-volt
models and about 16 ohms for 22-volt models. H the coil is
defective, replace the thermostat cover.

Thermo-Magnefic Choke: If choke will not heat properly,
check for broken heater wire, high resistance connections or
broken lead wires to the bi-metal and heater assembly. With
the element at room temperature, check the heater resist-
ance with an ohmmeter. The resistance should be about 30.6
to 37.4 ohms for a 12-volf system. If the heater is defective,
replace it with a new one. When the start button is engaged,
the solenoid should cause the spring-loaded armature to con-
tact the solenoid core, ¥ this does not occur, check for
brokent lead wires or a defective solenoid coil. There must
be slack in the lead wites between the choke body and the
bi-metal and heater assembly, The solenoid coil resistance
should be 2.09 to 2.31 ohms in a 12-volt system.

Assembly (Fig. 11): When assembling electric choke be sure
the fork in the plate straddles and holds the outer end of the
coil and that the spring winds in a clockwise direction from
center,

When assembling the thermo-magnetic choke, connect the bi-
metal and heater assembly as follows:

1. Lead tagged G to ground terminal on coil solenoid.

2. Lead tagged H to either of the Hj terminals on the sole-
noid core.

CARBURETOR GASOLINE

The gasoline carburetor is a horizontal draft type. It consists
of three major sections: the bowl and float, idle circuit,
and load circuit.

Fuel enters the carburetor through the intake valve (Fig. 12)
and passes into the float chamber. The float controls fuel
level in the bowl by closing the intake valve when fuel
reaches a certain height, and opens it when the fuel level
drops.

The idle cireuit (Fig. J4)  supplies fuel during no load
operation and for small loads. The throttle plate is nearly
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FIGURE 3. MAIN JET OPERATION

closed at no load, and the intake manifold vacuum is high.
The pressure difference between the manifold and float
chamber causes fuel to flow through the idle circuit. The
pressure difference draws fuel up through the hollow center
of the main adjusting needle, through passages in the carbu-
retor body to the idle port. Bleed holes in the main adjusting
needle allow air to mix with the fuel. When the throttle is
almost completely closed, the fuel passes out through the
idle port. As the throttle is opened to increase power, it
exposes the idle transfer port and fuel is drawn out through
this port also.

When the load increases, the engine governor opens the
throttle further. The carburetor air flow increases which
produces a low pressure at the venturi (narrow section of
the carburetor throat). This pressure drop draws fuel up the
main nozzle where it mixes with ait at the nozzle opening.
The main adjusting needle controls fuel delivery.

As the throttle opens, the manifold vacuum decreases so the
idle circuit becomes less effective. In a certain range, the
two circuits blend, both delivering fuel, but as load is in-
creased, the load circuit takes over,

With the load circuit in operation, as the load is increased,
the throttle opens to deliver more fuel. The main nozzle
won’t immediately deliver this increased fuel because the
jet is controlled by the adjusting needle. To prevent a power
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lag when load is increased, a metering well around the out-
side of the nozzle delivers fuel until the main jet can catch
up with the increased demand.

Adjustment, Gasoline Carburetor: The carburetor should be
adjusted in two steps — first the idle adjustment, and then
the load adjustment.

NOTE: If the carburetor is completely out of adjustment so
the engine won't run, open both needle valves 1 to
1-1/2 turns off their seats to permif starting. Don’t
force the needle valves against their seats. This
will bend the needle,

Before adjusting the carburetor, be sure the ignition system
is working properly and the governor is adjusted. Then allow
the engine to warm up.

1. With no generator load, turn the idle adjustment out
until the engine speed drops slightly below normal.
Then turn the needle in until speed returns to normal,

2. Apply a full load to the generator. Carefully turn the
main adjustment in until speed drops slightly below
normal. Then turn the needle out until speed returns to
normal.

FIGURE 15. NO-LOAD ADJUSTMENT

ALTERNATE METHOD, USE WHEN THERE IS NO LOAD
ADJUSTMENT POSSIBLE
1. Start the plant and allow it to warm up. Push in on the
governor mechanism to slow the plant down to about
400 - 500 ¢ pm.

2. Set the idle adjustment sctew for even opetration (so the
engine is firing on all cylinders and running smoothly),

3. Release the governor mechanism to allow the engine to
accelerate. The engine should accelerate evenly and
without a lag, If not, adjust the needle outward about
1/2 turn and again slow down the engine and release the
mechanism. Continue until the engine accelerates
evenly and without & lag after releasing the governor,

With the carburetor and governor adjusted, and the plant run-
ning with no load, (Fig.15) allow 1/32” clearance to
the stop pin, This prevents excessive hunting when a large
load is suddenly removed.

Removal and Disassembly:
1. Remove the air housing doer and top panel, fuel line,
governor linkage and electric choke wire,
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2. Remove the two carburetor mounting nuts and pull off the
carburetor.

3. Remove the air cleaner adapter and choke from the
carburetor,

4, Remove the main fuel adjustment needle (begin Spec.
R) and the flcat bowl nut and pull off the bowl. Re-
move the float pin ard float,

5. Lift out the float valve and unscrew its seat.

6. Remove the no load adjusting needle, the load adjusting
needle (Prior to Spec. R) and spring,

7. Remove the throttle plate screws and the plate and pull
out the throttle shaft.

8. Remove the choke plate screws and plate and pull out
the choke shaft.

Cleaning and Repair: Soak all components thoroughly in a
good carburetor cleaner, following the cleaner manufacturer's
instructions. Clean all carbon from the carburetor bore,
especially in the area of the throttle valve. Blow out the
passages with compressed air. If possible, avoid using wire
to clean out the passages.

Check the adjusting needles and nozzle for damage. If the
float is loaded with fuel or damaged, replace it. The float
should fit freely on its pin without binding. Invert the car-
buretor body and measure the float level (Fig. 16).
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To adjust float level, bend the small lip that the intake valve
rides on.

Check the choke and throttle shafts for excessive side play
and replace if necessary. Don’t remove the teflont coating on
the throttle shaft which reduces wear and friction between
the shaft and carburetor body.

Assembly and Installation:

1. Install the throttle shaft and valve, using new screws.
Install as shown in Fig. 13- with the bevel mated to
the catburetor body. On valve plates marked with the
“C*, install with mark on side toward idle port when
viewed from flange end of carburetor. To center the
valve, back off the stop screw, close the throttle lever
and seat the valve by tapping it with a small screw-
driver; then tighten the two screws.

2. Install choke shaft and valve. Center the valve in the
same manner as the throttle valve (Step 1). Always use
new screws.

3. Install the main nozzle (Prior to Spec R) making sure
it seats in the body casting.

4. Install the intake valve seat and valve,

5. Install the float and float pin. Center the pin so the
float bowl doesn’t ride against it.

6. Check the float level with the carburetor casting in-
verted. See Fig. 16.

7. Install the howl ring gasket, bowl and bowl nut (and
matn nozzie begin Spec. RY. Make sure that the bowl is
centered in the gasket, and tighten the nut securely.
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8. Install the load adjusting needle with its spring. Turn
in until it seats then back out 1 to 1-1/2 turns.

9. Install the idle adjusting screw finger tight. Then back
out 1 to 1-1/2 turns.

10. Reinstall the choke and adjust.
11. Install the air horn assembly and gasket.

12, Install the carburetor on the engine and connect the
gasoline inlet, governot mechanism breather hose, and
choke.

13. Install the air cleaner and the air housing top and door,

CARBURETOR, GASEQUS FUEL

The gaseous fuel carburetor (Fig, 17) is similar to the gas-
oline carburetor in shape, but it differs in operation. The
gaseous carburetor contains two major sections, the idle
circuit and the load circuit. Fuel delivery depends on the
demand created on the fuel inlet line. A small vaceum on the
inlet line opens the fuel regulator, delivering fuel. For no-

load operation, the idle sddjustment controls the quantity of
fuel allowed through the idle port. The throttle plate is ai-
most closed, so the increased vacuum on the engine side of
the carburetor draws fuel through the idle passage. When
load increases, the flow of air through the carburetor draws
fuel from the main fuel port located at the venturi of the
catburetor.

Adjustment: Set the carburetor idle adjustment and then the
load adjustment.

NOTE: If the carburetor is completely out of adjustment, so
the engine won’t run, open the idle adjustment one or two
furns, then crank the engine while opening the main adjust-
ment, until the engine starts.

Adjust the carburetor in the same manner as the gasoline
carburetor, Usually the idle adjustment will have litfle effect
on operation, because of the high plant speed.

Removal and Disassembly:
1. Remove the air housing door and top panel, the fuel
hose and governor linkage.

2. Remove the 2 carburetor mounting nuts and pull off the
carbuzetor.

3. Remove the float bowl (and main adjustment screw
begin Spec. R).

4, Remove the idle adjustment screw and the main adjust-
ment screw (Priot to Spec. R).

5. Remove the throttle plate screws and the plate and pull
out the throttie shaft.

Repair and Assembly: Clean in a suitable carburetor cleaner
and blow out the idle passage. Check the idle needle for
wear or damage and the main adjustment for worn threads.
For agsembly, reverse the disassembly procedure.

CARBURETOR, COMBINATION GAS-GAS OLINE

This carbutetor operates on either gasoline or gaseous fuels,
To "switch operating fuels, make adjustments according to
Table {. The combination carburetor congists of both the
gasoline and gaseous fuel carburetors on a single casting.
Refer to the gasoline and gaseous fuel carburetors for
descriptions of operation.

GASEQUS FUEL REGULATOR

The demand type regulator opens upon a small vacuum from
the carburetor. It supplies fuel on demand and shuts off fuel
flow when the engine is stopped.

The regulator is simply a diaphragm with linkage connecting
it to a valve in the gas line. A small vacuum from the engine
moves the diaphragm, opening the delivery valve.

Testing: Blow into the diaphragm vent hole on the regulator
cover; this should open the valve. An audible hiss indicates
that the regulator is opening.
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Gasoline fuel supply valve QOpen Close
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A water manometer {Fig. 21) is the standard tool for test-
ing regulator inlet pressure, which must be within the limits
specified for your regulator. Use the chart in Fig, 21 to
convert the difference in water level between the 2 tubes to
pressure in ounces.

Gas Regulator { Garretsen): The maximum allowable inlet
pressure ‘is 8 oz; minimum, 2 oz. If gas line pressure is
greater than 8 oz., install a primary regulator to reduce the
pressure. The regulator has an adjustment to control the
maximum pressure at which the regulator shuts off when
there is no demand.’ To obtain maximum regulator sensi-
tivity, adjust it to just shut off at your line pressure when
there is no demand. Adjust the regulator for shut off when
there 'is no demand, to prevent gas leaks. The factory ad-
justed shut-off between 2 and 4 oz. If gas line pressure is
between 4 and 8 oz., readjust the sctew (Fig, 22).

To adjust the regulator, the gas line should be connected and
the outlet hose removed. Make a coarse adjustment by turn-
ing the adjusting screw inward until the higsing of escaping

FIGURE 22. GARRETSON GAS REGULATOR

gas at the outlet stops. Install a water manometer on the in-
let side of the regulator to make the fine adjustment. With the
gas on, cover the regulator outlet for a few seconds and then
open. If the repulator is leaking, the pressure shown on the
manometer will drop slightly or waver indicating that the
valve is opening. Turn the screw inward slightly and repeat
the test. Continue until the manometer holds steady as the
outlet is closed for a few seconds and then opened.

If this regulator appears defective; either won't open, won’t
close or delivers insufficient fuel, check the shut off pres-
sure adjustment, A kit is available from ONAN to replace
both the diaphragm and valve,

Gas Regulator { Algas): The Algas regulator has no adjust-
ments and features a positive lock off if pressure increases
above the regulator rating. Maximum inlet pressure is 5 psi
and minimum, & ounces. NOTE: The standard ONAN supplied
solenoid shut off valve #307P312 locks off at a gas inlet
pressure of slightly over 1 pound. An optional valve is a-
vailable with pressure rating to 5 psi.
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FIGURE 21. TESTING INLET REGULATOR PRESSURE 21
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If the regulator doesn’t deliver fuel, check the inlet pressure.
If pressure is over 5 psi (1 psi with optional solenoid valve)
a primary regulator is required to reduce the inlet pressure.
if the inlet pressure is within the required limits and the
regulator won’t deliver fuel or leaks, disassemble it for
repait.

To disassemble the regulator, catefully remove the cover and
separate the diaphragm from the cover and body. A kit is
available from ONAN to repair the regulator,

Solencid Primer {Algas regulator only): Algas regulators use
an optional solenoid primer to provide quick engine starting,
The primer (Fig. 23) holds the regulator open during plant
cranking, It can be adjusted for a rich or lean mixture by
loosening the lock nut and turning the primer in or out. Clock-
wise richens the mixture,

To adjust for proper priming of a cold engine, set the primer
so a hot engine (one with gas in the regulator-carburetor
hose and the carburetor) sounds slightly rough and produces
slightly dark exhaust after the engine first starts firing.

For a course adjustment:

1. Remove the regulator-carburetor hose at the regulator
and. apply battery voltage across the primer.

2. Turn the primer clockwise (richer) until you can hear a
small flow of gas at the outlet.

3. Remove the voltage, connect the hose and attempt to
start the engine.

If the plant starts within three seconds, the primer is cor-
rectly adjusted, If not, remove the hose at the regulator and
crank the engine for a few seconds to empty the hose and
carburetor of gas.and readjust the primer slightly. Connect
the hose and attempt to start. Continue until the engine
starts within three seconds from an empty hose and carbu-
retor. When the primer is properly adjusted, be sure the regu-
lator locks off when the unit is stopped.

To test the primer, remove it from the regulator, noting the
number of turns necessary to unscrew it, and operate the
start switch, The plunger must extend cut. The wiring or
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FIGURE 24. PAPER AIR CLEANER

primer solenoid may be defective or the plunger is stuck in
the primer body.

AIR CLEANER

Thtee types of air cleaners are used. The dry paper type
(folded paper), moistened foam type (synthetic sponge) and
the oil hath type.

Dry Paper Type: {early JB plants only): Remove and clean
either by shaking or blowing out with compressed air at
least every 100 hours. Don’t wash it. When using compressed
air, hold the nozzle far enough from the cartridge so it won’t
rupture, Replace the cartridge at least every 500 hours. If
the paper cartridge has a foam wrapper, remove the wrapper
before cleaning, wash it in clean fuel, dry and install on
the cartridge,

AFTER WASHING ELEMENT DIP
IN ENGINE OIL AND SQUEEZE AS
DRY AS POSSIBLE. -

FIGURE 25. MOISTENED FOAM AIR CLEANER
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FIGURE 26. OIL BATH AIR CLEANER

Foam Type Cleaner: This cleanet consists of a foam element
over a metal retainer, Approximately every 200hrs, remove the
foam element and wash it thoroughly in gasoline. Then dip
it in crankcase grade oil and squeeze as dry as possible.
The element should be replaced only if damaged.

0il Bath Air Cleaner {Optional) {Fig. 26): Clean and Re-
fill the oil cup at regular intervals, depending on the ambient
opetating conditions. In some conditions, service the cleaner
daily. Establish a regular cleaning interval so the operator
can correctly service clean the cup before the dirt accumu-
lates in the bottom to a depth of 1/2 in. or the oil appears
too heavy to spray ot citrculate properly. Use same crankcase
grade oil, When changing oil, inspect the wire screen filter-
ing element and remove any accumulation of lint, etc. Air

AlR
CLEANER
CONTROL

A

FIGURE 27. CARBURETOR AIR PRE-HEATER

cleaner mounts remotely; flexible hose must have slack.

CARBURETOR AIR PRE-HEATER {Optienal) (Fig. 27):
Heated air supplied to the air cleaner during cold weather
prevents carburetor icing. The air source is automatically
selected by the Vernatherm (thermo-static element) which
operates a shufter in the induction air stream. The shutter
is fully closed at 80°F (just touches bottom), is half open at
90°F, and is fully open to ambient air at 100°F,

Flange of hose adapter (where used) is positioned inside of
plenum and one sheet metal screw first mounts shiald (where
used next to vertical exhaust). Check shutter for binding.
Tee-nut aligns plunger for binding. Mounting depth of Verna-
therm adjusts plunger to just touch shutter at 709F, Grease
points of contact,

NOTE: Gaseous fuels (natural gas) do not require preheated
air.
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GOVERNOR SYSTEM

The governor system controls engine speed with and without
load. The system consists of a goverrior cup with steel fly-
balls on the camshaft; a yoke, shaft, and arm; govemor spring
and adjusting screw; and linkage to the carbutetor,

Variations in engine speed changes the position of the gover
nor cup on its shaft. This change is transmitted by the shaft,
arm, and linkage to the carbutetor throttle lever, Engine
speed is determined by the tension on the governor spring.
Sensitivity (speed drop from no load to full load) is con-
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trolled by the number of spring coils used. More coils give
less speed drop from no loadto full load (greater sensitivity).

MAINTEN ANCE

Periodically lubricate the governor linkage with lubricating
graphite or light non-gumming oil. Also, inspect the governor
linkage for binding or excessive slack or wear.

ADJUSTMENTS
Prior to Spec R, both the govemed speed and the governor

sensitivity are adjusted with the stud and nut on the front
of the engine air housing (Fig. 28). Beginning Spec. R the
sensitivity is adjusted with an adjusting ratchet.

Speed Adjustment (Prior to Spec. R}): To adjust the governed
speed, hold the govetnor spring stud in position and turn the
govetnor spring aut with a wrench. For accurate speed ad-
justment, use a reed type frequency meter on the generator’s
AC output. A mechanical tachometer can be used, but is not
as accurate. Set speed according to Table 2.

Sensitivity Adjustment (Prior to Spec. R): To adjust the
sensitivity torn the governor spting stud; counterclockwise
gives more sensitivity, (less speed dropl. If the govetnor is
Loo sensitive, a hunting condition occurs (altemate increas-
ing and decreasing speed). Adjust for maximum sensitivity
without hunting; see Table 2. After sensitivity adjustment,
the speed may requite readjustment.

Speed Adjustment {Begin Spec. R): Adjust engine speed
(RPW) by tuming govemor speed adjusting nut (Fig. 28).
Tum nut clockwise to increase speed, counterclockwise to
decrease speed.

Sensitivity Adjustment (Begin Spec. R): Sensitivity (no-lvad
to full-load speed droop) is adjusted by tuming the sensi-
tivity adjusting rachet nut accessible through hole in side of
blower housing. If speed drops too much when full load is
applied, turn the rachet nut counterclockwise to increase
spring tension and compensate for reduced rpm. An over-
sensitive adjustment, approaching no speed drop when load
is applied, may result in hunting condition (alternate increase
and decrease in speed).

After adjusting speed and sensitivity, replace dot button in
blower housing (air cooled units only) and secure speed stud
lock nut.

If the governor is either too sensitive or not senmsitive
enough and can’t be adjusted with the stud or ratchet, the
sensitivity can be roarsely adjusted by changing spring
attachment on the governor arm. Moving this point further
from the governor shaft decreases the governot’s sensitivity.

TABLE 2.
Preferred Frequency

Plant Nominal Qutput Maximum Allowable Minimum Allowable Spread -No Load

Model Frequency (cps) Frequency (cps) Frequency {cps) To Full Load
60 &4 57 3
1920 (1710 90
Revolving Armature i &
50 54 47 3
1620 (1410) (90)
60 63 59 3
1890 1770 90
Revolving Field ( ) 9
50 52 48 3
(1560) {1440) (30)

NOTE: Numbers in parentheses are plant speed in rpm.
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OIL SYSTEM

J series electric generating plants have pressure lubrication
to all working parts of the engine. The oil system includes
an oil intake cup, gear type cil pump; by-pass valve, oil
pressure gauge, full-flow oil filter, and crankcase passages
and drillings to deliver oil throughout the engine. Qil is
held in the oil base, drawn by the pump, and delivered
through the oil filter. Lines leading to the rocker housing,
drillings through the crankcase to the crankshaft bearings
and camshaft front bearing, crankshaft passages to con-
necting rod bearings and connecting rod passages to piston
pin bushings complete the oil system plumbing., Because it
aids oil consumption control, the crankcase breather is in-
cluded in this system.

Normal oil pressure should be 25 psi or higher when the en-
gine is at operating temperature, If pressure drops below 20
psi at governed speed, inspect the oil system for faulty com-
ponents.

MAINTEN ANCE

Periodic oil system maintenance should include changing
crankcase oil, cleaning the crankcase breather, cleaning
rocker box oil lines and replacing the oil filter.

Use a good-quality heavy-duty detergent oil that meets the
API {(Ametican Petroleum Institute) service designations MS,
MS/DG, or MS/DM. Recommended SAE oil numbers for

CRANKCASE
BREATHER

BY-PASS VALVE

FIGURE 29. OIL SYSTEM

26




expected ambient temperatutes are as follows:

300F and Above SAE 30
309F and Below SAE 5W-20

OIL PUMP
The oil pump is mounted on the front of the crankcase behind
the gear cover and is driven by the crankshaft gear.

Removal;

1. Remove the gear cover and oil base (Refer to Engine
Repait Section). Unscrew the intake cup from the pump.

2. Remove the crankshaft lock ring and gear retaining
washer,

3. Loosen the two capscrews holding the pump and remove
the pump,

Repair: Except for the gaskets, component parts of the pump
are not individually available. If the pump is defective or
wotn, replace it, Disassemble the pump by removing the two
capscrews holding the pump cover to the body. Inspect for
excessive wear in gears and shafts. To improve pump per
formance, adjust the gear end clearance by using the thinnest
gasket that permits free movement of the pump shaft, Qil all
parts when reassembling the pump,

Instollation: Before installing, fill the pump intake and out-
let with oil. Mount the pump on the engine and adjust for
.005"" lash between the pump gear and the crankshaft gear.
Mount the intake cup on the pump so it is parallel with the
bottom of the crankcase.

BY-PASS VAL VE

The by-pass valve (located on the outside of the rear bearing
plate} controls oil pressure by allowing excess oil to flow
ditectly back to the crankcase, Normally the valve begins to
open about 25 psi. It is non-adjustable and normally needs no
maintenance. To determine if abnormal (high or low) oil pres-

sure is caused by a sticking plunger, clean and inspect the
valve,

REAR BEARING
PLATE—>

OlL B8Y-PASS
SPRING

FIGURE 30. OIL BY-PASS VALVE

ABD4 Rev.

FLUSH ROCKER BOX OIL LINE
WITH FUEL AND CLEAN HOLES
WITH FINE WIRE.

FIGURE 31. ROCKER BOX OIL LINE

To remove the valve, first remove genetator assembly (see
Generator Repair Section). Unscrew the recessed plug in the
rear bearing plate and lift out the spring and plunger as-
sembly (Fig. 30). Determine proper valve operation by
checking the spang and plunger according to the following
Plunger Diameter 3365”7 to .3380"

Spring

Free Length 2-5/16"" - 1/16”

2.225 1b. ¥ .11 1b. at 1-3/16”

OIL LINES

The rocker box oil line (Fig. 31) should be flushed with
approved solvent and the small holes cleaned with fine wire
every 1000 hours. Clean other oil lines and drillings with
compressed air whenever the engine is disassembled or
overhauled. Remove the oil mounting plate to reach the oil
gauge passage.

All external oil lines, the rocker box oil line and the in-
ternal oil line to the rear bearing are replaceable.

0L PRESSURE GAUGE

The gauge is located on the lower front comer of the cylinder
block. If it is damaged, replace it. Before replacing, check
for a clogged oil passage behind the gauge.

OIL FILTER

The full-flow filter is mounted on the filter plate at the left
front comner of the crankcase. Replacement is normally
every 200 hours of operation. Remove the filter by tuming
counterclockwise. Lubricate the gasket on the new filter
with engine oil. Install the filter until the gasket touches the
base and tighten 1/2 turn; do not overtighten.

If at any time the oil becomes so dirty that markings on the
dipstick can’t be seen, change the oil filter and shorten the
filter service interval accordingly.

CRANKCASE BREATHER
The crankcase breather, located in the rear left corner of
the crankcase maintains a partial vacuum in the crankcase
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during operation to control oil loss and ventilate the crank-
case, The older type includes a metal filter'packed into
the tube on the crankcase, a rubber cap with flapper valve,
and hose connecting it to the engine air horn.

NOTE: The JC does not use a flapper valve,

To disassemble, remove the rubber cap from the crankcase
tube and pry the valve out of the cap., Wash the valve in
fuel at regular intervals and, if defective, replace it.
Also, pull the baffle out of the breather tube and clean
it. Install the valve with the perforated disk toward the
engine.

Service the breather system at least every 200 hours. See
Figure 32.

Begimning with Spec S, the JB uses the new style breather
shown in Figure 32. The JC, prior to Spec T, retains the
older breather system without the valve,

Beginning with Spec T, the JC uses a PCV (Positive
Crankcase Ventilation) valve mounted under the rocker
boxes, See Figure 32.

Every 500 hours remove the PCV valve; wash in diesel
fuel or kerosene, and inspect for carbon residue. If the
valve appears to be unusually gummy, it may have to be
disassembled for cleaning. Replacement with a new valve is
preferable under these conditions.

IB - BEGIN SPEC §
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CLAMP
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Remove hose clamp,breather hose,breather cap clamp
and insulator halves to release breather cap and valve
assembly. Wash cap and. valve assembly and the baffle
in suitable sclvent and reinstall.
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FIGURE 32. CRANKCASE BREATHER SYSTEMS
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IGNITION SYSTEM

Three different types of ignition systems cover the manual
and temote starting models on 2 and 4-cylinder engines. The
manual starting Z-cylinder model (JB-M) uses a magneto
system, The Z-cylinder remote and electric starting plants
(JB-R, JB-E) use a battery ignition system. The 4-cylinder
model (JC) uses a hattery ignition. system with automotive
distributor. For details of specially suppressed systems (not
covered here), request suppression drawing.

TESTING

Remeve each plug, install the ignition wite to each plug and
hold the plug base against bare engine metal. Crank the en-
gine and watch the spark. A good blue spark indicates a
healthy ignition system, a weak ot yellow spark or no spark,
a poor ignition system. The defect can be caused by defec-
tive breaker points, coil, condenser, or wiring. A good spark
on all but 1-cylinder indicates a defective spark plug or de-
fective high tension wire.

BATTERY IGNITION (JB Electric and Remote starting
Plants)

This model (Fig. 33) uses a single coil, battery ignition to
fire both spark plugs simultaneously; one spark plug fires on
the exhaust stroke while the other is firing at the end of the
compression sttoke. A spark advance on the breaker point
mechanism advances the spark from 5° ATC (after top center)
when cranked to 25° BTC (before.top center) when running
at rated speed.

EXCEPTION: Advance 10° more for gas fuel!
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Maintenance: Periodic maintenance should include —
1. Checking the ignition bteaker point gap.
2. Checking and cleaning spark plugs.
3, Inspecting both the low and hi tension wiring.
4. Checking the ignition timing,

To adjust the breaket gap, totate the crankshaft clockwise
until the 55° ATC mark on the flywheel matches the timing
pointer (Fig. 34).

Check gap with a feeler gauge for .020 in. Adjust the gap by
loosening the adjustment screw and moving the stationary
contact. Tighten the screw and check the gap (Fig. 35).
Check the points for cleanliness and pitting. Clean the
points with paper or gauze tape. If they are defective or
excessively pitted, replace them.

NOTE: Some early plants had no 55¢ ATC mark on the fly-
wheel. On these models, open the breaker box and
rotate the flywheel until the broaker points reach
maximum gap.

Timing 2-Cylinder: The engine can be timed either stopped
or running at rated speed, With the engine stopped, timing
should be set for ignition at 5° ATC; with the engine run-
ning at rated speed, 25° BTC. Adjust the breaker point
gap before timing the ignition.

25% BTC

TIMING
POINTER

GOVERNOR
ARM ~—____

FIGURE 33. BATTERY IGNITION (JB)

FIGURE 34. TIMING MARK
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Timing Procedure, Plant Stopped:

1. Remove the access door in the air housing. Remove the
breaker points’ cover, discomnect the lead to the igni-
tion points and install a continuity test lamp and bat-
tery so the lamp lights when the points are closed.

2. Rotate the flywheel clockwise until the TC matk on the
flywheel approaches the timing indicator (Fig. 34).
Then slowly rotate the flywheel clockwise until the
light goes out indicating that the points have opened.
This is the ignition point. If timing is cotrect, igni-
nition will occur at 5 ATC,

3. If ignition timing isn’t correct, align the 5° ATC matk
and the timing pointer, then loosen the breaker plate
capscrews and rotate the plate so the light goes out.

Rotating clockwise advances timing, counterclockwise
retards it (Fig. 35).

4. Tighten the plate and check timing, step 2. If timing
ist! t cotrect, readjust the plate. Otherwise connect the
ignition lead and install the cover.

Timing Procedure, Plant Running:

1. Remove the access door and install an automotive
timing light on either of the spark plug leads,

2. Run the engine at rated speed and check timing with
the light. If timing is incorrect, loosen the breaker
plate mounting screws and correct it by rotating the
plate. Rotating clockwise advances timing, counter
clockwise tetards it. Tighten the plate and recheck
the timing point. See Figure 35,

CAUTION: With the access door open, the engine will over-
heat rapidly. Run if only a few minutes and only without
lpad.

3. Adjust the timing, tighten the breaker plate and then re-
check the ignition point gap.

If the breaker points can’t be adjusted to specifications,
either the timing gear or camshaft gear is incorrectly instal-
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FIGURE 35. ADIJUSTING KGNITION TIMING
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led or the centrifugal advance mechanism is defective, Dig-
assemble the breaker mechanism for repait.

Breaker Paints: The breaker points operate from a cam lo-
cated on the timing or start-disconnect gear. This gear is
driven by the camshaft gear.

Disassembly

1. Disconnect the battery to prevent accidental shorts.

2. Remove the point set cover and disconnect the wires
from the start-disconnect switch {if used) and the igni-
tion breaket points.

3. Remove the two capscrews holding the breaker plate
assemhly and pull off the plate.

4, Pull out the cam and weight assembly. Be careful not to
lose the spacer mounted on the gear shaft.

5. To disassemble the breaker plate assembly, remove the
condenser and pointe and pull out the plunger and
plunger diaphragm.

Repair: Thoroughly clean the gear and cam assembly. The
weights should move freely in and out without catching in
either end position. Inspect the gear ramp fornotches or other
defects. If any part of the cam, weight and gear assembly
sticks, replace the complete assembly. Inspect the weight
springs, and compare them with Fig. 36. If the cam is loose
on the gear shaft, replace the complete assembly. Clean and
inspect the bearing surfaces in the breaker plate and gear
case; clean the oil trickle holes into these bearings. Check
the oil spray hole in the gear case to be sure it is open. If
the breaker points won’t maintain the proper gap, check for
excess wear in both the cam and the ignition breaker plunger.

Assembly:

1. Install springs on the weight essemblies. Install the
cam o the gear shaft, being sure fo align the timing
matks, (Fig. 37) and install the cam spring. Weights
should snap outward between 1000 and 1075 rpm. If
necessary, adiust by lightly bending one or both spring
anchor pins toward center of gear.

2, Install the spacer and thrust washer on the gear shaft
assembly, and install the assembly into the gearcase,
matching the timing marks on the timing gear and cam-
shaft gear (Fig. 37)..
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3. Install the spring and plunger on the end of the shaft.

4. Install the breaker plate. Install the ignition plunger
and diaphragm and diagram cup (Fig. 38).

5. Install the start-disconnect (when used) diaphragm and
plunger, and install the start-disconnect breaker points.

6. Adjust the start-disconnect breaker point gap to .020”.

7. Install the ignition breaker points and adjust the gap.
Time the ignition.

Condenser: The .3 mfd condenser mounted on the breaker
plate aids primaty field breakdown when the points open and
prolongs the life of the breaker points by reducing the arc
across them. A defective condenser causes a weak spark
and rapid breaker point wear. Use a standard commercial
condenser checker to test the condeénser for leakage, open-
ings ot grounding, If no tester is available, check for shorts
or defective leads and teplace the condenser if you suspect
it of defects.

Coil: I spark is weak or there is no spark, and the breaker
points are cledn and properly adjusted, test the coil for
possible defects. Disconnect both spark plug leads, ground
one and hold the other about 3/8” from the engine. Crank
the engine. If there is a good spatk the ceil is operating.
Also test the coil as follows:

1. Disconnect the breaker point lead at the breaker points

: Q@’, IGNITION BREAKER
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{GNITION
BREAKER
PLUNGER

AN |D|APHRAGMﬁ' /
DIAPHRAGM CUP

FIGURE 38. DIAPHRAGM & CUP

and measure resistance from that lead to ground. It
should be about 1 ohm.

2. Disconnect both spark plug leads at the plugs and
measute resistance between them. Resistance should be
between 7000 and 10,000-ohms, If it is higher, either the
high tension terminals or spark plug leads are defective.
Remove the leads and check resistance of the coil
between the hi-tension terminals. Check the terminals
for corrosion. Check the leads for resistance; replace
any that show a high resistance, If resistance is low,
the coil is probably shorted and should be replaced.

3. Check for shorting between the ptimary and secondary
coils by checking for continuity between a primary
terminal and secondaty terminal.

IMPORTANT : Test this coil using a six volt tester only.

MAGNETO IGNITION (JB Manual Start)

This ignition system is similar to the JB. battery ignition
except that it uses a magneto as a source of power. The
magneto is behind the flywheel and consists of both stator
and secondary windings, energized by permanent magnets on
the flywheel.

For maintenance, timing, condenset repair, and for breaker
repair, refer to the applicable section in battery ignition.

Magneto  Coil: The magneto coil is located behind the en-
gine flywheel and reached by removing the flywheel. If igni-
tion spark at the spark plugs is defective, first inspect the
breaker points. To test the coil, remove both spatk plug
leads; ground one to bare engine metal. Hold the other about
3/8"" away from bare metal and crank the engine; a good
spatk should occur between the lead and engine. If not, the
coil, flywheel magnets, or high tension leads are defective.
Test the coil as follows:

1. With an ohmmeter, check resistance between the lead
to the breaker points (disconnected from the points) and
a good ground on the engine. Resistance should be
about (.6-chms.

2. Remove both spark plug leads from the plugs and meas- -
ure resistance between the leads. Resistance should be
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about 11,000-ohkms. If it is greater, either the leads or
magneto high tension coils contain a high resistance or
are open circuited. The magneto should be removed to
test resistances of the coil and leads separately. In-
spect the high tension terminals on the coil for cor-
rosion. If the resistance is low, the secondary winding
is probably shorted and the coil must be replaced.

Check for shorting between the primary and secondary

circuits by measuring resistance from the breaker lead
to a spark plug lead. Any continuity indicates a defec-
tive coil.

Flywheel Magnets: Permanent magnets mounted on the fly-
wheel provide a magnetic field for the magneto coils. Never
remove these magnets from the flywheel, it may destroy their
alignment and setiously weaken the magnets.
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A piece of steel held on the magnets must be strongly
attracted to the magnets,

The magnets shouldn’t loose strength with age or be affected
by dropping the flywheel. If the magnetism is lost, return t_h'f_:
flywheel to the factory for técharging. Some, flywheel magnet

chazgers in the field can recharge the magnets, but makeshift -

equipment will probably reduce the magnetism further. To
recharge the magnet it must have the correct polarity, The

north seeking end of a compass needle must be attracted

toward the leading magnet pole

JCIGNITI ON SYSTEM

The JC electtic plant uses a battery ignition system with
automotive distributor to produce and distribute spark, (Fig.
40).

The system includes ignition coil, distributor with spark
advance and breaker points, and spark plugs.

Maintenance: Periodic maintenance of the system should
inciude oiling the distributor, cleaning and adjusting the
breaker points, checking ignition timing, cleaning and ad-
justing the spark plugs, and general inspection of the igni-
tion system wiring,

At regular intervals, add 3 to 5 drops of medium engine oil
to the oiler on the distributor. Add 1 drop of light engine oil
to, the breaker arm hinge pin and. 3 to 5 drops to the felt in
the top of the breaker cam and to the governor weight pivots.
Wipe grease lightly: on each lobe of the breaker arm. Don’t
over lubricate the' distributor,

To adjust the breaker points, remove the distributor cap and
rotor. Rotate the crankshaft to get maximum breaker gap, The
gap should be between .018 in.and .022 in. At the same time,
inspect the points for dirt or pitting. Dirty points can be

cleaned with tape and carbon tetrachloride. But if the points .

are excessively pitted, they must be replaced.

- Check the distributor cap for cracks, carbon runtiers, cor-
.1oded high tension terminals or excessively burned inserts.
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After normal"use, the vertical surfaces of the 'cap inse.tts

become slightly burned. They can be cleaned with carbon
tetrachloride; but don’t file the inserts. If vertical ot hoti-
zontal faces of inserts are bumed, replace the distributor
cap. Inspect the rotor for cracks ot for burning on the top of
the metal strip. If the vertical surface is slightly burned,
clean it with carbon tetrachloride. But if the top is burned,
replace the rotor.

Timing: The JC ignition system may be timed either with the

" engine stopped or running. But before timing the ignition, be

sute the breaker paints are clean and propetly adjusted. Set
the timing at 25 BTC of each compression stroke.

EXCEPTION: Advarice 10° more for gas fuel!

Timing Procedure, Engine Stopped:
1. Disconnect the low voltage lead to the distributor and
" connect a test lamp and battety so the lamp lights when
the breaker points are closed.

2. Remove the spark plug from #1 cylinder and rotate the
flywheel clockwise until .air is forced out of the spark
plug hole,

3. Continue rotating the flywheel slowly until the test
lamp goes out, indicating that the breaker points have
opened. If the TC mark on the flywheel and the ignition
timing pointer ate aligned, timing is correct, otherwise
adjust the disttibutor. '

4. To adjust timing, align the flywheel TC mark and the
timing pointer. Loosen the distributor body and rotate
it (clockwise if ignition occured -early and ‘counter-
clockwise if late), until the light goes out, Tighten the
distributor body in ‘the new position and check the
timing, step 3. If timing still doesn’t occur at the cor-
rect point, tepeat step 4.

Timing, Engine Running:
1. Remove the access door and install an automotive
fiming light on the spark plug for cylinder #1. Run the
‘plant at rated speed. Aim the flashing timing light in
through the access door opening and toward the fly-
wheel,

Don’t run the engine for more than a min-
y ute or two with the access door removed,

Tho engine overheats rapidly and could damage itself. Run
without load,

2 The tlmmg pointer on the gear cover must indicate 259
BTC. To adjust timing, loosen the disttibutor body'
‘clamp and rotate the distributor body. If timing is eatly
(259 mark to the right of the pointer) rotate the distrib-
utor clockwise to retard the ignition point. Tighten the
distributor in its mount and recheck timin g.

NOTE: If the relative p.osition of the timing marks doesn’t
temain steady, the distributor may be defective. :
This can be caused by pitted or misaligned breaker
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points, incortect breaker point spring tension, worn
or loose breaker plate or a wom distributor shaft or
bushing.

Distributor: The distributor contains and opens the breaker

‘points at the proper time, contains an automatic spark ad-

vance mechanism, and distributes the spatk to the proper
cylinder, '

Testing: Remove the distributor and test it on a commetcial
tester. Following the equipment manufacturer’s instructions,
check the centrifugal advance mechanism. and cam dwell
angle. The cam dwell angle should be 51 £ 3% Do not set
breaker gap by cam dwell. With the proper point gap, if cam
dwell is outside the above limits, check for worn distributor
cam.

If a distributor tester isn’t available, test as follows:

To check the spark advance mechanism, remove the distrib-
utor cap and rotate the rotor several degrees clockwise. If
the advance mechanism is operating propetly, the rotor will
return to its original pbsiﬁon. If not, overhaul the distributor.

Thoroughly inspect the breaker points and check to be sure
the movable contact turns freely on its pivot, .

Usin'g a spring'_scale (Fig. 42), measure the tension of the
points as they break contact. Tension should be 17 to 20
aunces. If it is greater, it causes excess wear; if less it

causes contact bounce. To adjust tension, refer to Distributor
Assembly.
Removal and Disassembly:

1. Remove the distributor cap by releasing the clips on the
distributor. Remove the primary lead from the distrib-
utor terminal.

2. Record the distributor body position and the rotor posi-
tion for easier assembly, '

3. Remove the distributor hold-down capscrew and pull the
distributor out of the crankcase.

4. Remove the 3 screws holding the breaker plate to the
distributor housingand loosen the primary lead mounting
terminal. Lift the breaker amm off its hinge.

5. Rotate the breaker plate counterclockwise about 45°
‘and pull it out of the distributor body. Remove the two
centrifugal advance springs.

6. Remove the spring clip (cam retaining spring) holding
the cam to the drive shaft and lift out the cam. The
weights are now free and can be lifted out.

7. To remove the drive shaft, grind or file off the peened-
over end of the pin holding the drive gear to the shaft.
Drive out the pin, then remove the gear and pull the
shaft out through the distributor body,
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FIGURE 44. CHECKING END PLAY

8. K necessary, press the two bronze bearings out of the
distributor body.

Repair: Clean all components except the condenser, breaker
points and bushings in light cleaning solvent. Inspect the
centiifugal advance component for signs of wear and replace
any that appear wotn or otherwise damaged. Inspect the cam
and shaft for wear or score marks. If either is scored, replace
it.

To check bearing wear, set the drive shaft into the body and
measute the side play at the top of the cam with a dial
indicates. Mount the indicator on the distributor body, and
measure the side play by pulling the shaft ditectly away from
the indicator with a force of about 5 pounds. Side play should
be less than .005. If not, the bearings must be replaced
ONAN doesn’t recommend field replacement of bronze shaft
beatings unless the required equipment is available. This
can be done by an Authorized service station.

Assembly, Distributor:

1. Install the shaft assembly with the upper diive shaft
thrust washer in the distributor body. Install the lower
drive shaft thrust washer and drive gear. Install a pin
through ‘the dtive gear and shaft and peen it into place.

2. Check the drive shaft end play (Fig. 44). It should be
between 0037 and .0106”°. If end play is too small,
tap the lower end of the distributor drive shaft lightly
with a soft hammer to increase play. If it is too great,
check the thrust washer installation or re-install the
gear,

3. Set the centrifugal advance weights into place and
install the cam. Be sure the pivots on the cam fit into
the hole in each weight. Secure the cam with the spring
clip and install the weight springs.

4, Install and secure the breaker plate.

5. Mount the breaker arm on its pivot and place the control

spring end between the end of the terminal stud and the
square metal washer. Then tighten the primary terminal.

6. Align the contacts so they make contact at the center.
Bend the stationaty contact bracket, not the breaker
arm to align contacts.

7. Check the tension of the breaker spring with a spring
scale hooked on the arm at the contact and held at right
angles to the contact surfaces (Fig.42). Tension
should be 17 to 20 oz. Adjust it by loosening the screw
holding the end of the contact spring and installing
spacing washers or sliding the end of the spring in or
out.

8. Rotate the drive shaft to obtain maximum breaker gap
and set the gap for .0207 (Fig. 41).

Installation, Distributor: Install the distributor in exactly
the same position before removal. When setting the distrib-
utor into position, the rotor should be 1/8 turn counterclock-
wise from the position when removed to allow the gears to
mesh. After installing, perform the following steps 4, 5, and
6.

If the exact position of both distributor body and rotor
weten’t recorded or the crankshaft was rotated, use the
following pracedure.

1. Remove the spatk pleg from #1 cylinder, Place a finger
over the spark plug hole and rotate the flywheel clock-
wise until the cylinder builds up pressure. Continue
rotating until the TC mark of the flywheel aligns with
the timing pointer,

2. Install the rotor on the distributor shaft and the *Q**
ting on the body.

3. While holding the distributor in the position shown in
Fig. 45 and the rotor 1/8 turn counterclockwise from
the position shown, push the distributor into its mount-

POSITION GF

DISTRIBUTOR WHEN

NO. | CYLINDER'IS AT
TOP CENTER (COM-
PRESSION STROKE)

FIGURE 45. DISTRIBUTOR POSITION AT TOP CENTER
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ing hole. If necessary, turn the rotor slightly to align
teeth of geat. If the rotor is not in the position shown,
repeat the procedure changing the gear alignment.

4. Install the distributor clamp screw. If the spark plug
leads were removed from the distributor cap, reinstall
them in the proper order, see Fig. 40. Time the ignition

- system.

lgnition Coil: The JC plant uses a standard automotive igni-
tion coil mounted on the air shroud near the engine access
doot. Inspect and tighten the primary terminals, Inspect the
secondary terminal and clean it if necessary.

Test the coil either on a standard automotive tester ot by
checking' primaty, and secondary winding resistances. Re-
sistance from the high tension terminal to the ground (-)
tetminal should be 7,000 to 10,000-0hms; resistance between
the primary tetminals, about 1-ohm.

A quick coil check can be made by simply disconnecting the
high tension lead between coil and distributor at the distrib-
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utor, holding the end about 1/4” from bare engine metal and
ctanking the engine. A spark between the lead and engine
indicates the coil is operating, although it might be weak.
No spark indicates that the ceil, points, or coniral circuit

“to the coil are defective. Check for voltage between the coil

n'egaﬁve (-) tetminal and ground while cranking the plant
and inspect the breaker points.

Ignition Condenser: The condenser is mounted on the outside
side of the distributor. Refer to JB Battery Ignition Section
for test procedure, Capacitance should be .25 to .28 mfd.

SPARK PLUGS

JB and JC generating plants use standard automotive spark
plugs, Champion H-8 or equivalent. Clean and inspect the
plugs. at  regular intervals. Clean on a commercial plug
cleaner and gap. For gasoline operation, the spark plug gap
should be set at .025”, When spark plug electrodes become
worn ot if the plugs are damaged, replace them. When in-
stalling spatk plugs always use new gaskets.
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FIGUﬁE 46. REVOLVING ARMATURE STARTING

ONAN electric generating plants use one of two types. of
starting systems. Plants with revolving armature genetators
use the generator as a starting motor (Fig. 46). The battery
supplies the starting current through a series field winding

and the DC section of the armature. A start solenoid in the
control box controls starting.

Revolving field generators use a separate starting mofor
(¥ig. 47). The starting motor mounts on the right side of the
engine and drives the flywheel for starting. It is a standard
automotive starting motor with selenoid shift and over-running
clutch, controlled by a start solenoid in the control box.
When the control box =olenoid energizes, the solenoid on the
motor operates, shifting the starter pinion to engage the fly-
wheel ring gear and closing the circuit to the starting motor.
The starting motor remains engaged uatil after the engine
starts when the control circuit centrifugal switch closes,
completing the starting cycle. The ovet-tunning clutch pro-
tects the starter armature from overspeeds,

NOTE: ONAN doesn’t stock parts for the starting motor.
See an authorized dealet.

MAINTENANCE

Revolving Armature Models: Poor starter performance may
damage the generatot. If the starter wouldn’t crank over the
engine compression sttoke, high currents passing through the
armature may burn out the commutator. The battery, cables,
and generator must be in good operating condition.
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FIGURE 47. STARTING SYSTEM (REVOLVING FIELD GENERATORS)
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FIGURE 48. STARTER TORGQUE TEST

Check the battery water level and charge condition about
every 100 hours, Every 500 hours inspect all starting system
witing for loose or dirty connections, especially connec-
tions to the battery terminals. Ingpect the generator, com-
mutator and brushes for wear, scoring or dirt. Fot repair in-
structions refer to Generator Repairs.

Separate Starting Motor: Every 500 hours check for loose or
dirty connections. Check the battery water level and charge
condition every 100 hours, Inspect the starter commutator
and if it is dirty, clean with #00 sandpaper. Check the
brushes for excessive wear and reduced seating on the
armature,

TESTING
Poot cranking performance can be caused by afaulty starting
motor, defective . battery or high resistance in the starting

circuit.

Bﬁttéry: Check battety condition with a hydrometer. Specific

gravity should be between 1,290 and 1.225, If not, recharge
the battery. If the battery won’t recharge, replace it.

Wiring: With the starting motor operating, check the voltage

drops (1) from the battery ground terminal post (not the cable
clamp) to the cylinder block (2) from the cylinder block to the

starting motor frame and (3) from the battery positive post

to the battery terminal stud on the solenoid. Each drop
should be less than 0.2 volts. If extra long battery cables

are used, slightly higher voltage drops may result. Thoroughly

clean all connections in any part of the circuit showing ex-

cessively high voltage drops.

Starting Motor: If starting motor tests are required, remove
the motor from the plant, Complete starting motor tests
should include both tests of free running voltage, speed and
current and tests of stall torque, voltage and current,

To test the free running characteristics, connect the starting
motor - in - series with a battery and ammeter and install a
tachometer on the motor. Read the free running current and

COGNDITION

CHECK FOR

Low Free Speed, High Current

Tight, dirty or worn bearings, bent armature shaft or loose field power
screws which would allow the armature to drag, a shorted armature or a
grounded armature or field,

Won’t Operate , High Current

Direct ground in switch terminél, field, or i_'rozen shaft béari'ngs.‘

Won't Operate, No Current

Open field circuit, open armature coils, broken or weakened brush
springs, worn brushes, high mica on commutator,

Low Free Speed, Low Torque,
Low Current

Open field winding, or high mtemal resistance due to poor connections,
defective leads, or dirty commutator.

High Free Speed, Low Torgue,
High Current

Shorted field windings. Since there is no easy way to detect shorted
field coils because of their low resistance, replace them and check for
improved performance.
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FIGURE 49. STARTING MOTOR

speed.

The torque test (Fig. 48) requires a spring scale and torque
arm, voltmeter, ammeter and variable resistance to apply the
voltage specified by the test characteristics. The voltage
drop across the solenoid on the starting motor should be
less than 1.50 volts. If not, remove it for repair.

BATTERY

Plants with a separate cranking motor normally use a single
12volt battery of at least 72amp. houwr capacity. Exciter
cranked plants use 2 six-volt batteries in series. Each bat-
tery must be at least 105amp. hour capacity. Do not use
undersize batteries on revolving armature plants as serious
armature damage may occur.

The plant battery chatging system maintains the batteties, at
or near full charge at all times. Inspect the battery charging
system and adjust the charge rate if batteries appear to be
continually discharged.

NOTE: Adding accessories that draw battery current requires
an adjustment of the charge rate.

¥ discharging or failure to charge can’t be traced to the bat-
tery charging system, thoroughly inspect and test the bat-
tery, and replace it if necessaty.

REMOVAL AND DISASSEMBLY, STARTING MOTOR
1. Remove electrical connections to control box and bat-
tery at the shifting solenoid. Remove. the engine front
air housing and remove the flywheel.

2. Remove the nut holding the starter rear mounting bracket
to the engine. Remove the three capscrews holding the
starting motor mounting flange to the crankcase. Then
pull the starting motor off the engine. Be careful not to
lose any shims that might be behind the flange.

3. Remove the link pin holding the shift lever to the sole-
noid plunger and remove the shift lever pivot pin.

4. Remove the thru bolts from the commutator end of the
motor. Pull off the end cover and lift the brushes off
their seats. Pull the cast housing from the front end of
the motor and lift the armature and clutch out of the
motor frame.

5. To remove the over-running clutch from the armature,-
drive the retainer away from lockring near the front end
of the shaft, remove the lockring and pull the assembly
off. Don’t attempt to disassemble the clutch agsembly,

6. If necessary to service the solenoid, remove the four
capscrews and electrical connection holding it to the
motor frame. Remove the two screws on the rear of the
solenoid to reach the switch contacts.

STARTING MOTOR REPAIR
Armature: Inspect armature for ‘mechanical defects before
testing for grounds or shorted coils.

Test for grounds with a 120volt test lamp. Check between
each commutator segment and the shaft. If commutator is
grounded, lamp will light and will requife replacement. See
Figure 50.

Don’t touch probes to commutator brush
surfaces;- it will burn them.

Use a growler.to test for shorted coils. Place amatire in
growler and run a steel strip over the armature surface. If
a coil .is shorting, the steel strip becomes magnetized and
vibrates. Rotate armature slightly and repeat test for one
complete revolution of the armature. If armature is defective,
replace it. See Figure 51.
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FIGURE 50. TESTING FOR GROUNDS

Clean commutator with #00 or #00 sandpaper. Blow the sand
out of motor after cleaning. If heavily scored or worn, turn
it down in a lathe. :

Field Coils: Using a 120volt test lamp and probes, check
the field coils for grounding to the motor frame.or open cir-
ciit. Inspect all connections to be sure they are properly
clinched and soldered. Inspect the insulation for evidences
of damage. The only way to check for field coil shorts is to
use the starting motor test.

Bearings: If either the front or rear bearings show excessive
wear, replace them. Drive the old bearings oat, and using an
arbor press and the proper arbo:, press-new bearings into
place.

Brushes: Check the brushes for wear or improper seating.
They should slide freely in their holders. Check the brush
spring tension with a spring scale.To change spring tension,
twist the spring at the holder with long nosed pliers.

If brushes are excessively worn, replace them.

Some brushes are soldeted to the field lead. To remove these
brushes, unsolder the lead and open the loop in the field coil
lead. Insett the new brush pigtail completely into the loop
and clinch before resoldering. A good soldering job'is neces-
sary to ensure good contact and low voltage drop across the
connection.

Overrunning Clutch: Clean the clutch thoroughly but don’t
dip in solveint. It can’t be repacked with grease. It. should
slide easily on the amature shaft with no binding. Tum the
pinion; it-shonld rotate smoothly, but not necessarily freely.
Reverse the direction a few times and it should instantly
lock and unlock. Replace the clutch if operation is defective
or pinion is womn or damaged.
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FIGURE 5i. TESTING ARMATURE FOR SHORTS

Shifting Solenoid: Check that the plunger moves freely in
coil, Check pull-in coil continuity between the solenoid con-
trol'terminal and the solenoid connection tothe motor. Check
the hold-in coil continuity between the solenoid contiol
terminal and ground on the motot.

ASSEMBLY, STARTING MOTOR

Starter motor assembly includes soaking the bronze bear-
ings in oil. These bearings are designed to absorb 25% of
their own weight in oil. Be sure the felt oil pad is in the
outer end of the commutator end bearing.

After assembly, check the armature end play. It should be
0057 to .030”, Adjust end play by adding or removing wash-
ers at the commutator end. ’

Check pinion clearance (Figuie 52} to ensure engagement.
Press solenoid core to shift pinion into fill mesh. Measure
clearance between pinion and pinion stop. It should be .09
027 (iry to get .077'). Adjust solenoid plunger link screw
for proper clearance.

PUSH ' ==
PLUNGER

STOP

‘FEELER GAGE
(0,07'" - 0.12'" Clearance
See Text.)

FIGURE 52. STARTER F“INION CLEARANCE




NOTE: On plants built before May, 1962, it was necessary
to maintain the gap between ring gear and starter pinion in
the relaxed position at less than 1/8” fo ensure starter
engagement. When installing these motors, check this gap.
If it is too greatl, a shim kit is available to reduce it
(Figure 53).

Required on some early mo%

Be sure to install same number
of shims removed.

FIGURE 53, ADDING SHIMS
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EXHAUST SYSTEM

The importance of exhaust systems (normally supplied by
the customer} cannot be over-emphasized. A poor or clogged
system causes low power, overheating and engine damage.
A poor exhaust system increases back pressure which reduces
efficiency. If high back pressure is suspected, follow pro-
cedure outlined below. -

Test the exhaust system by installing an adapter (or tee)

in the exhaust line at the manifold. Connect a manometer
or pressure gauge to the adapter. If there is a condensation
trap next to the manifold, use it for the manometer connec-
tion. Run the plant under full-load and observe the manometer.
See Fig.54 for maximum values. If the reading is higher, the
exhaust system should either be disassembled and cleaned or
altered to reduece back pressure.
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FIGURE 54. EXHAUST BACK PRESSURE MEASUREMENT

42




ENGINE DISASSEMBLY

This section covers the various assemblies and parts of the
engine. All repairs should be accomplished by a competent
mechanic, Maintain factory limits and clearances (see Dimen-
sion and Clearance Section).

CYLINDER HEADS AND YALVES

Each cylinder head assembly contains valves, valve seat in-
serts and guides, rocker armg and spark plugs. The valve
assemblies are operated by pushrods running through the
cylinder head and push rod shields to the camshaft. Exhaust
valves are hardened chrome alloy faced and ride on hardened
chrome alloy seat inserts; all valves have release type
rotaters.

Check the valve clearances at regular intervals. In addition,
scrape the combustion chambers clean and inspect the valves
and valve seats regularly. If the combustion chambers show
excessive carbon build up, reduce the interval between clean-
ing.

Adjustment: After engine has reached a stable temperature
condition the valve cleatances may be adjusted. It is recom-
mended that the valve clearance is set with engine at room
temperature (approximately 75°F). Allow at least two hours
cooling time after engine operation.

Adjust valve clearance on the Two-Cylinder J-Series engines
as follows:

1. Tum the flywheel until the cylinder which is to have
its valve adjusted on its compression stioke, which
follows closing of intake valve.

2. Turn the flywheel until the TC (top center) mark on the
flywhee! lines up with the timing pointer on the gear
covet. Then turn the flywheel in a clockwise direction
for an additional 10 to 45 degrees. Thete is no-timing
matk for this position so it must be estimated. With the
piston located in this position the cylinder will be in

EXHAUST
\VALVES

FIGURE 55. ADJUSTING VALVE CLEARANCE

its power stroke with both valves completely closed.
3. Check the cylindet head-bolt torque. (See Fig. 60).

4. Using a feeler gange, check the clearance between the
rocker arm and the valve (see Fig. 55). Increase ot re-
duce the clearance until the proper gap is established
adjusting with the locknut which secures the rocker arm
to the cylinder head, Refer to Table 3 for correct valve
clearance setting fot your particular engine.

Adjust valve clearance on the Four-Cylinder J-Series engine
as follows:

1. Adjust the valve clearance in the firing order (1-2-4-3)
sequence. After the cooling period, set timing for the
1 cylinder and the valve clearance.

2. To adjust the valve cleararnce for the number 2 cylinder,
turn the flywheel in a clockwise direction 180° (1/2
revolution) from the position used in step 2-A. The fly-
wheel position should be between-10° and 45° past the
BC (bottom center) flywheel mark.

NOTE: Early model four-cylinder.engines do not have a BC
mark on the flywheel.

3. After timing the numbet 2 cylinder, adjust the valve.
_ clearance (refer to two-cylinder adjustment),

4. To adjust the valve clearance for the number 4 cylinder,

turn the flywheel in a clockwise direction 180° (1/2
revolution). The flywheel should be between 10° and
450 past the TC flywheel mark.

5. After timing the number 4 cylinder, adjust the valve
clearance.

6. To adjust the valve clearance for the number 3 cylinder,
turn the flywheel in a clockwise direction 1800 (1/2
revolution). The flywheel should be between 10¢ and
459 past the BC flywheel mark.

GASOLINE
BEGIN PRIOR GAS, COMBINATION
SPECD | TOSPECD GAS-GASOLINE
INTAKE L0127 .010” 013”7
EXHAUST | 015" 0137 0207

TABLE 3. YALVE CLEARANCE FOR JB, JC
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7. After timing the number 3 cylinder, adjust the valve
clearance.

Testing: Run the engine until thoroughly warm, Stop and re-
move all spark plugs. Insert the compression gauge in a spark
plug hole, crank the engine, and note the reading. To check
for piston blow by, squirt a small amount of SAE 50 oil into
the cylinder and repeat the check. An increase in compres-
sion with oil in the cylinder indicates piston blow-by.

Compression of a standard new engine cranking at about 300
tpm is about 110 psi. Compression should be faitly uniform,
normally with less than 10 psi difference between the highest
and lowest cylindet, taken at the same cranking rpm. Exces-
sively high readings indicate carboned combustion chambers.

Compression readings will change because of differences in
cranking speed, altitude and ambient tempetature conditions.
There the limits are given only as a guide. The best indica-
tion of leakage is the pressure difference between cylinders
or a comptession increase when oil is added to the cylinder.

Disassembly:

NOTE: Valves, tappets, rocker arms and pushrods should be
kept in order and returned in same order,

1. Remove the rocker box cover, spark plugs and connect-
ing oil lines to the cylinder heads. Remove the intake
and exhaust manifold.

2. Remove the capscrews holding each cylinder head to
the cylinder block.

3. Remove each head. If it sticks, tap it sharply with a
soft hammer. Don’t use a pry.

4. Remove the rocker arms and pushrods.

5. Using a valve spring compressor, disassemble the valve
assemblies.
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FIGURE 57. REMOVING VALVE SEAT

Repair: Thoroughly clean all components of the cylinder
assemblies. Remove all the carbon. deposits from the com-
bustion chambers and clean all gasket surfaces,

Remove all carbon and check each valve for buning, pitting
or warped stem. Valves that ate slightly pitted or burned,
refinish on an accurate valve grinder to a 45% angle But, if
they are badly pitted, or will have a thin edge when tefaced,
teplace them.

Check refinished valves for a tight seat to the valve seat
with an air pressure type testing tool ot by applying Prus-
sian Blue on the valve face and rotating. it against the seat.

Check valve-guide-to-valve clearance. If the proper clear-
ances can’t be obtained by replacing the valves, replace the
valve guides. Drive the old valve guides into the valve cham-
bers. Drive new guides in until they protrude 11/32 from
the rocker box side of the head. Ream the new valve guide
to obtair the proper clearance (see Dimensions and Clear-
ances Section).

If the valve seats are pitted, refinish them. Using conven-
tional seat grinding equipmert, reface each seat to a 45°
angle and a seat width of 3/64”’ to 1/16”". You should be
able to reface each seat several times before it becomes
necessary to replace it.

If, however, the valve seats are ldose or cannot be refaced
replace them.

Use Onan #420A272 in a drill press (Fig. 57) to remove
each valve seat. Adjust the tool to cut 1/64” from the edge
of the seat.

0Oil the pilot to prevent seizing in the valve guide. Cut each
seat down to a narrow rind on edges and bottom and break it
out with a sharp tool. Be careful not to cut into the countet-

bore bottom.

Thoroughly clean the valve seat countetbore and remove
any burts from the edges. If the counterbore is damaged,
machine for an oversize seat, Oversize seats are available
in 00277, 005”7, 010" and .025. Otherwise, install new
standatd size seat inserts.
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FIGURE 58, PEENING HEAD MATERIAL

Drive the new valve seat inserts into place.-Each seat must
rest solidly on the bottom of the counterbore at all points,
To ease installation, heat the cylinder head in an oven at
at 325°F for about 1/2 hour and cool the valve seats in dry
1Ce.

After installation and before facing the new seats, peen the
head material against the valve seat in the 3 areas between
the machine roll marks (Fig. 58).

Face each new seat to a 459 angle and width of approxi-
mately 3/64”7. The finished seat face should contact
approximately center of the valve face, Use Prussian Blue
on each vdlve face to check this. Make corrections to the
seat, not the valve face.

Check t_:he' valve springs on an accurate compression scale.
. Replace any spring that is weak, cracked or pitted or has

ends out of square. See Dimension and Clearance Section
for valve spring data.

INSTALLATION:

1. Push a new valve stem cil seal onto each intake valve
guide and clamp in place. Then oil the inside surface
of each seal.

NOTE: Plants built before June 1962 had no valve seals.

2. 0il the stem of each valve lightly and insert each in
it’s own guide.

3. Check each valve for a tight seat with an air pressure
type tester. I a tester isn’t available, make pencil marks
at intetvals on the valve face and observe if the marks
rub off uniformly when the valve is rotated part of a turn
in the seat.H the seat isn’t tight, regrind the valves.

4. Using a valve spring compressor, compress each valve
spring with its spring retainer in place and insert the
retainer locks.

5. Coat both sides of head gasket with Permatex No. 3
{pliable sealer). Install the head assembly and gasket
to the cylinder block. Tighten the head bolts one or two
tums.

6. Make up push rod shield assemblies by installing an
“Q’ ring on one end of the rod and a spring, washer,
and ‘0’ ring on the opposite end. Lift the cylinder

heads and install the pushrod shield assemblies (Fig.
59).

7. Tighten the head bolts to 28-to 30 Ibs. ft. following the
sequence in Fig, 60.

NOTE: 4-cylinder models; obsetve the following special
procedure to align the two heads and prevent air
leaks.

SHIELD

(THIS END
GOESINTO
BLOCK)
*'0'* RING
SHIEL.D

BEFORE TIGHTENING
CYLINDER HEAD BOLTS
LIFT HEAD SLIGHTLY
WHILE DEPRESSING
VAL VE PUSH ROD
SHIELD.AND SPRING.

INSERT UPPER END OF

SHIEL.D INTO HOLE PRO-

- SPRING

VIDED IN HEAD

=
WASHER ;

&0 aingl.n

FIGURE 59. INSTALLING PUSH ROD HOUSING
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TORQUE 28-30 LBS. FT.
FIGURE 60. HEAD BOLT TIGHTENING SEQUENCE

a. Assemble the heads, gaskets, and pushrod shields to
the block and install the cap screws, but don’t tighten.

b. Install the intake manifold to the heads and tighten the
nuts to 13 - 15 Ibs. ft.

c. Tighten the cylinder head capscrews following the
sequence in Fig. 60

8. Install the exhaust manifold, oil lines, spark plugs and
carburetor. lnstall the valve stem caps. Install the push-
rods, rocker arms, and rocker arm nuts.

9. Set'the valve clearance according to Table 3.

NOTE: Affer the first 50 hours of operation, retighten the
cylinder head bolts and recheck valve clearance.

10. Reinstall the rocker box cover, aitr housing and access
door,

PISTONS, CONNECTING RODS, CYLINDERS

FEach cam ground aluminum piston is tapeted and fitted with
two compression rings and an cil control ring. Full floating
piston pins, held in place with snap rings, connect the
piston to its coanecting rod. The lower end of each connect-
ing rod contains half steel, precision bearings and the upper
end, semi-finished bushings. -

#| HEAVIEST COMPRESSION
" RING IN TOP GROOVE

7' EM COMPRESSION RINGS
[+ OIL CONTROL RING

EXPAND ER
*RAILS ARE NOT USED ON
TWO CYLINDER ENGI'NES

FIGURE 641. PISTON RINGS
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NOTE: Pfanis marked with an E following the plant serial
number are fittedwith.005 in. oversize pistons af the factory.
Use standard rings for these pistons.

Removal ond Disassembly: Connecting rods and caps are
stamped with numbers for installation in the proper cylinder.
When removing piston assemblies, check marking so each
can be re-installed in the proper cylinder. Keep all com-
ponents of each piston assembly together,

1. Drain the crankcase oil and remove the oil base, air
housing and cylinder heads.

2. Scrape off the carbon ring and ridge at the top of each
cylindet to prevent damaging rings ot pistons. Onan
stocks a ridge reamer for this purpose.

3. Remove the connecting rod cap and push the assembly
through the top of the cylinder bore. If the ridge at the
top of the cylinder interferes with piston removal, cut
it down with a ridge remover befoie taking the piston
assembly out. '

4. Using a ring expander, remove the rings from each
piston.

5. Remove the two retaining rings and push the piston pin
from each piston.

Cylinders: The cylinder walls should be free of scratches,
pitting and evidence of wear. Check with an inside reading
micrometet for excessive out-of-;ound or taper. New cylinder
dimensions are 3.2495' to 3.2505 '

If necessary, rebore the cylinder to fit the next oversize
piston. Distons and ring sets are available in., .0107,
020" and .030” oversize. If refinishing is not required
remove any ridges from the top of the wall with a ridge cut-
ter, or if the ridge is small, a de-glazing stone.

Pistons: Clean the carbon from the ring grooves and be sure
all oil holes are open. If any piston is badly scored or burred,
loose in the cylinders, has badly wotn ring grooves or other-
wise isn’t in good condition, replace it.

Check clearance by inserting each piston in its cylinder.
Check the clearance 90° from the axis of the piston pin and
3/8” helow the oil control ring, Clearance should be .0012”
- 00327, If it isn’t within the limit, replace the piston and
check the cylinder bore size.

Piston Pins: Fach pin should be a thumb push fit into its
piston at room temperatures, If the pin is excessively loose,
install a new pin or the next oversize pin. If the piston is
wom sc that the oversize pin won’t fit, replace the piston.

Rings:' Inspect each ring carefully for fit in the pisten
grooves and seating on the cylinder wall. Fit each ring to
the cylinder wall at the bottom of its travel, using a piston -
to square the ring in the bore. Check the end gap with a
feeler gauge (Fig. 62). It should be .010” to .020". If the
gap is too small, file the butt ends of the rings. Don’t use
rings that need a lot of filing, they won’t seat right on the



‘PISTON RING IN
CYLINDER BORE

FIGURE 62. CHECKING RINGS
cylinder walls. i oversize pistdns are used, use the correct
oversize rings.

-During piston ring replacement de-glaze the cylinder walls
with “either a de-glazing hone or emery paper. Don’t change
the diameter of the cylinder bore. Create a cross hatch pat-
tern on the cylinder walls, After de-glazing, be sure to com-
pletely clean the cylinder walls and the rest of the engine,
to remove all' residue.

Connecting Rods: Clean each connecting tod and check for
defects. Check the upper coanecting rod bushings for proper
piston pin clearance. Clearance should be .0002” to 00077,

Press out excessively worn bushings and install new bush-
ings. Press the new bushings in uatil they are centered in
the comnecting rod (Fig. 63). . After installation, drill the
bushings with a 3/16°" . drill through the counterbored hole
in the connecting rod top. Be sure the connecting rod oil
spray hole is open.

3/i6" DRILL IS FO BE_ g
THROUGH BUSHING ° e
AFTER ASSEMBLY IN
ROD, BUT BEFORE
BUSHING IS FINISHED
REAMED

BUSHING TO BE
ASSEMBL ED WITH
SPLIT IN THIS
ZONE CROSS-SECTION
- PRECISION TYPE

'BEARING

MEASURE CLEARANCE IN
DIRECTION INDICATED BY
" ARROW

TOP OF
PISTON

THISNOTCH
TOWARD FRONT
OF ENGINE —+

FIGURE 64, PROPER PISTbN ALIGNMENT

Connecting Rod Bearings: Inspect the connecting rod beat-
ings for burrs, breaks, pitts and wear. Measure the clearance
between bearings and the crankshaft journal. The clearance
should be .001” to .003’. If necessary, replace with new
standard or oversize precisian bearings. Refer to dimensions
and clearances for journal siZe.

1. Install the connecting rods on each piston with pins and
retaining pins, Install so the connecting rod oil spray
hole is on the same side as the ““V’* notch in each
piston.

2, Install all rings on each piston. Tapered type rings are
matked ““TOP”’ or identified in some other manner,
Place this mark toward the closed end of the piston,
Space the ring gaps 1/3 of the way around the piston
from one another. No gap should be in line with the
piston pin. Oil the rings and pistons.

3. Position a bearing half in each connecting rod. Be sure
there is no ditt under the bearing, This could cause high
spots and early bearing failure,

BE SURE THAT CONNECTINL‘
O ROD WITNESS MARKS ARE s

(_/ ALIGNED J\
— p,
LTI / ARIATR TR R AR TN T NN AL I

1'31@

Q“‘W’ /—.—\w-J

CRANKSHAFT

Mapitars

FIGURE 43. CONNECTING ROD B_USHING

FIGURE 65. INSTALLING ROD CAP
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Qit the cylinder walls and pistons. Install each piston
in the proper cylinder using a suitable installer, Each
assembly should be installed with the **V”’ mark on the
piston toward the front of the engine,

Position each connecting tod on the crankshaft, oil the
journal and ingtall its rod cap with bearing half, When
installing the rod cap, position so the raised witness
mark on the forging matches the mark on the connecting
rod (Fig. 65).

. Tighten the connecting rod capscrews to the specified
torque,

Crank the engine over by hand to see that all bearings
are free.

Install the eil base with a new gasket. Install the
cylinder heads.

Breck-In Period: Whenever new rings or pistons are instal-
led or the cylinder refinished, the engine must be run-in
before regular operation. Run the engine for 15 - 20 minutes
at no load, about 1/2 hour at 1/3 load and 2 - 3 hours at
2/3 load. Then resume regular operation.

Avoid light loads during balance of break-in period to best
seat rings for oil control.

ENGINE DISASSEMBLY

During engine disassembly, observe the following order (i.e.
Flywheel, Gear Cover ...). As disassembly progresses, the
order may be changed somewhat as will be self-evident.

The engine assembly procedure is the reverse of disas-

sembly. Any special assembly instructions for a particular
component are included. When reassembling check for special
assembly instructions or procedures.

Flywheel: To remove the flywheel, first remove the blower
housing. The flywheel is then removed by using the crank
dog as a puller as follows: first remove the crank dog and
flywheel mounting capscrew. Then remove the large washer
from the flywheel mount™g capsctew and reinstall the screw
part way. Install the washer into the crank dog and mount
the crank dog so the washer bears against the end of the fly-
wheel mounting screw. Tighten the 2 crank dog capscrews
alternately until the flywheel comes loose.

Ring Gear: Remove the ring gear by sawing part way through,
then break it using a cold chiesel and heavy hammer.

To install a new ring gear, place it in an oven heated to
380 - 400° for 30 to 40 minutes. When heated.properly, the
ring will fall into place on the flywheel. If it binds, drive it
into place with a hammer. Do it fast and don’t damage the
gear teeth, The ring will contract rapidly and may shrink to
the fiywheel before it is in place. If this eccurs, a new ring
gear may be required.

DON'T HEAT WITH A TORCH:

Gear Cover: To remove the gear cover, detach the upper
governor ball joint and remove the ignition breaker points
(start-disconnect switch), plate and gear. Remove the screws
holding the gear cover'to the crankcase. To loosen the gear
cover, tap it with a soft hammer,

Governor Shaft: Two sets of needle bearings support the
governor shaft. To remove the shaft from the gear cover,
temove the governor yoke and pull the shaft from the gear

Cup

POSITION
GOVERNOR CUP
SO THAT
ROLL PIN
FITS INTO

BE SURE THAT
OIL PASSAGES
ARE OPEN

cupP)
oIL

o
. .—-—-—"‘—-
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i SHAFT

IF FEELER WILL
ENTER HOLE /2",
BALL HAS
FALLEN OUT.

(Late models have
larger ball which
won’t fall out.,)

|
k)

FIGURE 66. GEAR COVER AND GOVERNOR SHAFT
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AS INDICATED

CAMSHAFT

CENTER PIN

SNAP RING

GOVERNOR cuP
GOVERNOR FLYBALL

CAM SHAFT

FIGURE 67. GEAR COYER OiL SEAL

cover. If the shaft binds during operation, clean the bear
ings, if loose, teplace the bearings. To remove the larger
bearing, drive both bearing and oil seal out from the outside
of the gear cover, Remove the smaller bearing with an Easy-
Out ot similar tool. Press new bearings and oil seal into
place.

Gear Cover Qil Sesl: Replace the cil seal if damaged or
wom. Drive the old seal out from inside the gear cover.
Lay the cover on aboard so the seal boss is supported.
Using an oil seal driver, insert the new seal from the inside
with rubber lip toward outside of gear cover (open side of
seal  inward) and drive it flush with the outside surface
(Fig. 67). During gear cover installation, reverse the
driver to protect the oil seal. Lubricate lips with heavy
grease. :

1. Operate the govemor shaft to check for binding and see
that the governor-shaft-end-thrust ball is in place
(Fig. 66).

2. Tum governor yoke so the smooth side is toward gov-
ernor cup, Set the governor cup sc the stop pin in the

FIGURE 68. GOVERNOR CUP

gear cover will fit into one of the holes in the cup sur-

face (Fig. 66). Measure the distance from the end of
the stop pin to the mounting face of the cover. It should
be 25/327, If not, replace the pin. Position open edge

of pin toward crankshaft seal to avoid governor cup

drag.

3. Use an oil seal driver (ot a piece of shim stock over the
crankshaft keyway) to protect the oil seal and install
the gear cover, Tighten the mounting screws to speci-
fied torque, Before tightening the screws, be sure the
stop-pin is in the-governor cup hole (Fig. 66).

4, Install and time the igpition points on JB (see Ignition :
System), Install and gap the- centrifugal switch on JC
{See Control System).

Governor Cup: To remove the governor cup, remove the snap |
ring from the camshaft center pin and slide the cup off, Catch
the ten flyballs that will fall out when the cup is removed. -
Replace any flyballs that have flat spots or grooves. Replace
the cup if the race surface is grooved or rough. The governor
cup must be a free spinning fit on the camshaft center pin,
but should be replaced if excessively loose or wobbly.

TPRESS BEARING

FLUSH -WITH

BOTTOM OF
RECESS

- REAR
g BEARING

BEARING

PRESS BEARING
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- CASE SURFACE

1 _aLiGN - oIL
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““FRONT
BEARING

FIGURE 69. CAMSHAFT BEARING ALIGNMENT
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The distance the center pin extends from the camshaft gear
must be 25/32”" to give the proper travel distance fot the cup.
If less, the engine may race; if mote, the cup won’t hold the
balls propetly. If the distance is too great, drive or press
the center pin in. If it is too small, replace the pin; it can’t
be removed without damaging the surface. In some cases, if
the distance is toe small, the head of the governor cup. can
be ground to give the necessary 7/32”* travel distance.

To install the governor assembly, tip the front of the plant
upward. Set the flyballs in their recesses and position the
governot cup on its shaft. Install the snap ringon the center
pin.

Comshafi: The camshaft is a one piece machined casting,
driven through gears by the crankshaft. It rides on sleeve
bearings pressed into the crankcase.

In- addition to opening and closing the valves, the camshaft
operates the fuel pump and, on JC plants, the distributor.

Remove the camshaft as follows:

1. Remove the rocker arms and pushrods from the valve
chambers.

2. Remove fue! pump from the engine. Remove the distrib-
utor{JC only). )

3. Remove the crankshaft pear retaining washer by remov-
ing the lock ring on the crankshaft,

4, Lay the engine on side to avoid dropping tappets and
remove the camshaft assembly as a group. If neces-
saty, pty it out with a screwdriver between the cam-
shaft gear and crankcase.

Be sure the camshaft lobes don’t catch on
pushrod tappets during removals.

5. Remove the tappets from the camshaft end of the push-
rod holes,

CAMSHAFT
PRESSED IN

WASHERS

CAMSHAF

GEAR* MEASURE END PLAY

- HERE
N= CRANKSHAFT
i(la WASHER

i CRANKSHAFTa
PULLED OUT

>

¥ ce - CRANKSHAFT
267 il i GEAR

If a lobe is slightly scored, dress it smooth with a fine stone.

If the camshaft is badly worn or scored, replace it.

The camshaft gear is a pressed fit on the camshaft and
drives it at 1/2 the crankshaft speed, The gear drives the
ignition timing (start-disconnect switch on 4 cylinder) gear
on 2 cylinder models. To remove; use a hollow tool or pipe
that will fit inside the gear bore and over the center pin.
Press the camshaft out of the gear bore. Be careful not to
damage the center pin.

The camshaft bearings should be replaced if the clearance
to the camshaft is greater than specified; or if the hearings
show cracks, breaks, burrs, excessive weat, ot other defects.

The camshaft to bearing clearance should be .0012" to
.0037”, Te check the rear bearing, remove the: expansion
plug at the rear of the crankcase.

Press new bearings into place (Fig. 69) using bearing
driving tool, Press the rear bearing flush with the bottom of
expansion plug recess, Press the front bearing ‘in flush with
the crankcase front surface so the crankcase and bearing
oil passages align. After the tear bearing is installed, in-
sert a new expansion plug in the recess, using sealing com-
pound, and expand it into place with shatp blows at its
center. The bearings are precision type and do not require
reaming. Install the camshaft assembly ag follows:

L. Install the key and. press the camshaft gear on its
shaft. Mount the governor components,

2. Slide.the thrust washer onto the shaft.

3. Lay the engine on side or end and ingert the pushrod
tappets,

4, Install the camshaft agsembly in the engine. Align the
timing marks on the camshaft gear and crankshaft gear

(Fig. 71).

5. Replace the pushrods and fuel pump. Install and retime
the distributor (JC only).

Crankshafi: The engines use a counterbalanced, ductile iron

@%x20
PULLER

HOLES

THESE MARKS
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WHEN INSTALLING
TIMING GEARS

A256°1

FIGURE 70. CAMSHAFT END PLAY
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CRANKSHAFT

FIGURE 72. REMOVING CRANKSHAFT GEAR

crankshaft. The two cylinder crankshafts ride on a two lead-
bronze bearings, the front one housed in the crankcase and
the rear one in the bearing plate. The four cylinder model
uses an additional split center main bearing,

Remove the crankshaft as follows:

1. Remove the lock ring end retaining washer in front of
the crankshaft gear.

2. Pull off the crankshaft gear. It has two 1/4-20 UNC
tapped holes for attaching a gear pulling ring (Onan
tool 420A275). Use care not to damage teeth if the
gear is to be reused.

3. Remove the oil pan and the piston-and-connecting-rod
assemblies.

4., FOUR CYLINDER ONLY. Remove the bearing cap from
the center main bearing.

5. Remove the rear bearing plate from the crankcase. Re-
tain or measure the thickness of the rear bearing plate
gaskets. These gaskets determine crankshaft endplay.

6. Remove the crankshaft through the rear opening in the
crtankcase. (4-Cylinder Only. Catch the uppet half of
the main beating suppott as it slides off its mounting
surface).

Thoroughly clean and inspect the crankshaft and blow out
all oil passages with compressed air. Check all journals for
out-of-round, taper, grooving or ridges. Pay particular
attention to ridges or grtooves on either side of the oil hole
areas which indicate neglect of oil cleanliness.

If the joumal dimensions are not within the limits or the
journals are scored, machine the crankshaft. Crankshaft
machining requires a trained and experienced operator and
suitable equipment.

Undereize. bearings and connecting rods are available to re-
wotk the shaft te .010%?, 020", and .030"’ undersize,

If main bearing clearances are greater than the limits or the
bearings are worn, grooved or broken, replace them. Pre-
cision replacement bearing inserts and thrust washers are
available for all main bearings. Don’t ream the precision type
bearings. Refer to dimension and clearance section for crank-
shaft tolerances.

Align the oil holes and press the new bearings into the front
and rear housings. Insert the JC center bearing when the
crankshaft is installed.
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FIGURE 74. MAIN BEARING INSTALLATION

The crankshaft rear oil seal is in the rear bearing plate, If
damaged, drive it out from the inside of the plate. Using the
oil seal installing tool, install a new seal with the rubber
lip facing outward (open side of seal inward Fig. 73). Drive
the new seal flush with the rear surface of the bearing plate.
Leave the seal installer on during bearing plate installa-
tion to protect the oil seal. Lubricate lips with heavy (high
temperatire) grease.

Install the crankshaft as follows: after each step, turn the
the crankshaft to be sure it is not seized.

I. Press the front and rear main bearings into place, align

'g,/REAR BEARING
.. PLATE

MEASURE ENDPLAY
HERE
(Refer to table of
clearances)

FIGURE 75. CRANKSHAFT END PLAY
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the bearing and bearing housing oil holes. Don’t attempt
to drive a bearing into a cold block or rear bearing
plate. Install the thrust washers and locking pins,

2. 0il the beating surfaces and install the crankshaft from
the rear of the crankcase, through the rear bearing plate
kole.

3. Mount and secure the rear bearing plate with the same
thickness of new gaskets as removed.

4. Heat the crank gear to about 3500F. Install the key on
the crankshaft, then drive the gear into place. Install
the retaining washer and lockring,

5. 4-CYLINDER ONLY. Set the upper half of the center
main housing on the crankshaft and rotate it into place.
Be ‘sure the side matked FRONT is toward the crank-
shaft gear. Set the 2 positioning dowels on the upper

bearing mount. Install the center main bearing cap and
torque bolts to 97 - 102 1b. ft. (Fig. 74).

6. Check the crankshaft end play. Use enough rear bear-
ing plate gaskets to provide .010” to .015" end play
(Fig. 75).

7. Install piston assemblies.

Crankcase: On the d4-cylinder models, if the center main
bearing support requires replacement, the whole crankcase
must be replaced or returned to the factory to have a new
housing fitted.
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FIGURE 76. EXCITATION SCHEMATIC

This secticn covers the revolving field generator and static
exciter (Magneciter) and the revolving armatute generator.

ing field generator with static exciter (Magneciter) fo excite
the field and regulate the plant’s AC output (Fig. 76).

The generator is mounted to the engine crankcase through
the engine-to-generator adapter. The rotor connects directly
through a tapered fit with key to the engine crankshaft. A
ball hearing, housed in the generator endbell, suppotts the
cutboard (collector ring) end of the rotor. The endbell is
supported by studs through the stator assembly to the adap-
ter. The generator can’t be removed from the engine as a
complete unit (Fig. 77).

The generator’s AC output comes from the stator windings
which also supply 120volts to the static exciter. This 120
volts is from either a 120volt winding or a special 120volt
tap on high voltage winding (480volt), An additional stator

~winding supplies power for the plant’s battery chérging

sysfem.
To aid servicing and repair, all output leads from the gen-
erator and connections to the exciter are marked. The lead

and terminal markings are shown on the plant wiring diagram.

Magneciter is the trade name of Onan’s static exciter system.

GENERATOR REVOLVING FIELD

The 7.5]8, JC, and 50Cycle 6]B plants use a 4 pole revoly-

It has no moving patts and uses magnetic amplifiers and
rectifiers to supply direct current to the alternator’s revolv-
ing field and to repulate the AC output.
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FIGURE 77. AC GENERATOR
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FIGURE 78, EXCITER PRIOR TO SPEC P

OUTPUT VOLTAGE ADJUSTMENT

Controls in the magneciter allow small changes in the gen--
erator output voltage. DON’T use these conirols to increase
generator output ahove the rated voltage (i.e, 120V, 240V),

On models with an 025X Magneciter, adjust the voltage by
changing the tap used on the coatrol reactor, C1, C2, or C3.
The voltage difference between each of the taps. is about
4% of the output voltage and Cl gives the highest voltage.
At the factory, the connection was made to C2.

On the MSX and 068X Magneciter, an adjustable tapped
resistor controls the voltage output. It is adjustable over a
range of about 5percent with the highest voltage when the
tap is moved to the top of the resistor,
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FIGURE 79. BRUSH REMOVAL
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MAINTENANCE

The generator normally needs little care other than periodic
inspection of the exciter, ballbearing, collector rings and
brushes every 1000hours. However, 02SX exciters reguire
build-up telay cleaning every 500hours.

BRUSHES

To examine the brushes, brush springs and slip rings, remove
the exciter cover at the rear end of the generator. The exciter
mounts on a hinged plate. Remove the screws from the right
side of the plate and swing the assembly outward. To remove
the brush holders, unscrew the four machine screws on the
endbell neat the ballbearing (Fig. 79.)

Replace the brushes when they wear tq about 5/16”° long.
Don’t use a substitute brush that may look identical, It might
have entirely different electrical charactetistics.

GENERATOR BEARING
The generator ballbearing is prelubricated and doublesealed.
Inspect every 1000 hours with the plant running.

If the plant is used for “*standby power”, replace beasing
every five years. If used as ‘‘prime power”, raplace beating
every 10,000 hours or two years. Deterioration of the bearing
grease due to oxidation makes this replacement necessary,

If the bearing becomes noisy, worn or otherwise defective,
replace it. Remove the old ballbearing with a gear puller and
press a new one into place. See Fig. 80.

COLLECTOR RINGS

The collector tings must beclean and free of burrs, scratches
and marks. If necessary, use No. 00 sandpaper to clean the
surface. Never use emery cloth or other conducting abrasives.
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FIGURE 80. INSTALLING BALL BEARING

Collector rings may have a datk brown or black appearance,
This is a thin lubricating film and aids the life of the brush-
es and slip rings. (Do not remove film.)

If the collector rings are grooved, out-of-round, pitted or
rough so that good biush seating can’t be maintained, remove
the rofor and refinish the rings in a lathe. Remove or shield
the ballbearing during refinishing. The collector ringg should
have a Total Indicated Reading (T.L.R.) of 0027,

EXCITER

The exciter contains no moving parts except for the 02SX.
Periodically blow out any dust and make certain that all
components and connections are secure.

A buildup relay was used on the 02SX models. Early models
had open relays and later model relays were encloged in
metal shields. The relay contacts should be cleaned regular-
ly. Carefully wipe the relay contacts with paper to remove
any non-conducting film or dirt.

TESTING AND REPAIR

If repair work is necessary on the generator, it should be
performed by a conipetent electrician who is familiar with
opetation of electtic generating equipment.

TROUBLESHOOTING
In the event of abnormal generator output voltage, observe
the following procedures.

No Voltage Buildup: Remove the exciter cover and with the
plant running, operate the residual reset button on the
Magneciter.

NOTE: Early 04SX and 065X models had no reset button. On
resef button. On these models place jumpers momentarily
from GI to G2 of each reactor simulianecously with the plant
running. On the 028X exciter, the buildup relay automatically
petforms this function. Plants beginning Spec P have a volt-
afe tap at terminal 35 which allows automatic field Hashing
during plant cranking fo assure voltage buildup.

If output voltage won’t buildup after pushing the reset hutton,
flash tlhe field (Fig. 81). Connect a voltmeter across the AC
output. Then run the plart and momentarily touch the leads
of & six volt lantern battery to the exciter to brush leads ..
positive (+) to F1 and negative (-} to F2.

While viewing the voltmeter:
1. If voltage builds up to normal, trouble was due to lost
tesidual in'the field.
2. K voltage is low, the Magneciter is probably,defectlve. \
(See Magneciter Troubleshooting Chart.)
3. If there is no voltage output with battery connected to
F1 and F2, troeble is in alternator.

Over-Yoltage or Fluctuating Voltage: If the engine is cper-
ating at the correct speed, see Magneciter Troubleshooting
Chart. ‘

TOUCH MOMENTARILY
TO RESTORE RESIDUAL

- & VOLT
ae86-l  PpRY CELL BATTERY

CF1+)

VOLTMETER
 F2{—) ° _7

FIGURE 8i. FLASHING THE FIELD
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ALTERNATOR TESTING
Most alternator testing can be performed without disassem-
bling the generator.

Test Rotor Continuity As Follows:
Remove the bmshés so none touch the collector rings.
1. Using an ohmmeter, test for grounding between each
slip ring and the rotor shaft,
2. Test for a short or open circuit in rotor winding, by
measuring resistance of winding. It should measure
‘between 3.5 and 4.8 chms for the JB and between 2 and
3 chms for the JC (at 70°F). If an accurate chmmeter
isn’t available, check the rotor for open circuit or ground-
ing with an AC test lamp (Fig. 82).. Replace the rotor if
it is grounded, or has an open circuit or short.

Test Stator Continuity As Follows:

1. Disconnect the generator output leads in the control
box. Use the wirittg diagrams to determine the output
leads in the control box, Use the wiring diagrams to
determine the output lead coding. Using either the test
lamp or an ohmmeter, check each winding of the stator
for grounding to the laminations or frame.

NOTE: Some generafors have' ground connections to
the frame. Check the wiring diagrams.

2. Using an accurate ohmmeter, test the resistance of each
stator winding, Compare the resistances obtained. All

. windings of equal output veltage should indicate about
the same resistance. An unusually low reading indicates

a short; a high reading an open circuit, If the ochmmeter
required for this test isn’t available, check for open
circuits with the test lamp.

3. I any windings are shorted, open-circuited or grounded,
replace the stator assembly. Before replacing the assem-
bly, check the leads for broken wires or insulation and
replace any defective lead. If this does not correct the
fault, replace the assembly. Only a competent rewinding
shop should attempt to rewind a defective stator.

Battery Charging Winding Tests: Remove the lead from the
battery polarity reconnection block to ammeter at the am-
meter. Install a DC voltmeter between the lead and ground.
At governed engine speed, the average DC output should
be 19 to 21 volts. .If the output is defective, test for open
circuit ot grounding in the leads and windings. If leads are
defective, replace them. If the winding is defective, replace
the stator.

TABLE 5. RESISTANCE VALUES

CONTROL LARGE BUILD-UP
MODEL OF | REACTOR REACTOR RELAY
MAGNECITER [cto 31|Cwot[Cl o C2[GlteG2| COIL
02SXINIA 14,0 5.0 | Lo 525 £ 50
04SXINIA
04sxINIB, 38| 125 e | 177 None
06SXINIA
oesxIN| B, 38] 'S 5.5 .66 None

TESTING FOR OPEN CIRCUIT

CONTACT ONE TEST PROD TO ONE SLIP RING AND THE OTHER PROD
TO THE SECOND S5LIP RING.
IF GOOD BULB SHOULD LIGHT,

TESTING FOR GROUNDS

CONTACT ONE PROD TO EACH OF THE SLIP RINGS AND THE OTHER
PROD TQ THE ROTOR SHAFT.
{F GOOD BULB SHOQULD NOT LIGHT.

FIGURE 82.
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EXCITER TROUBLESHOOTING CHART

NATURE OF TROUBLE | PROBABLE CAUSE | CORRECTIVE ACTION _ [STEP
Generator will not build up Circuit breaker in “‘off’’ or Reset and close breaker. None
voltage, ““tripped’” position.

Open in circuit breaker. Stop plant and check breaker { None
continuity.
No AC power to Magneciter. Check AC voltage at E1-E2 with | None
the plant operating. Voltage
should be 5 percent of the rated
voltage, If not, check continuity
from E1-E2 back to generator.
‘Partial loss of residual in rotor. With plant operating, jumper from | None
E2 to heat sink of field rectifier
Z until voltage begins to build
up. Then remove.
Pair of field rectifiers open Test rectifiers and replace if (1)
(either W and Z or X and Y). defective.
Both field rectifiers X and Y Test rectifiers and replace if (1)
shorted. defective.
Output voltage slow to build up. Either field rectifier X or Y Test rectifiers and replace if (1)
Circuit breaker opens in about shorted. defective.
5 seconds.
QOutput voltage slow to build up Either field rectifier W or Z Test rectifiers and replace if ¢}
and 5 percent below rated voltage |shorted. defective.
after build up. Voltage regulation
poor.
Output voltage slow to build up Open circuit in one or more Test rectifiers and replace if (03]
and higher than rated voltage control rectifier. defective. Check soldered con-
after build up. nections to rectifiers.
Output voltage slow to build up Open in one field rectifier. Test rectifiers and replace if (1)
and 10 to 20 percent above rated defective,
voltage after build up. Open circuit in gate winding Gi1- | If field rectifiers Y and Z check (2)
G2 of reactor A or B. okay, check continuities of gate
windings G1-G2.
Output voltage builds up normally |Shorted winding in control reactor. | Test control reactor and replace (3
but-less than rated voltage after if defective.
build up.
Output voltage builds up normally | Compound winding Si-52 in- Check wiring diagram for polarity | None
with slightly less than rated stalled backward or has open of compound windings through
voltage at no load and low circuit. reactors A and B and test for
voltage at full load. continuity.
QOutput voltage builds up normally |Compound winding S1-52 in- Check wiring diagram for polarity | None
but 20 percent above rated voltage |stalled backward through one of compound winding through
_after build up, Voltage regulation |reactor (A or B). reactor A or B.
poor.
Output voltage builds up normally |Open circuit in control rectifier Check continuity from the junc- None
but is 25 percent above rated bridge. tion of control rectifiers Z and Y
voltage after build up. to the junction of control recti-
fiers X and W.
QOutput voltage builds up normally |Shorted turn in gate winding Test reactors A and B for shorted | (2)
‘but 125 to 150 percent above rated |Gi-G2 of reactor A or B. turns and replace if defective
voltage after build up.
QOutput voltage builds up normally |Control winding C1-C2 or reactor |Check circuit connections of both | None
but 150 to 200 percent above rated |A or B polarized incorrectly. reactors A and B.
:vloltage af%ﬁr build up. No regula- Shorted turn in control winding Test reactors A and B for shorted | (2)
1on possible. C1-C2 or reactor A or B. turn and replace if defective.
Open in contzol circuit, Check continuity from E1-E2 None
through control circuit.
Genetator voltage fluctuating Incortect setting on stabilizing Check resistance and reset. (4)
while engine running at constant Iresistor.
speed,

For corrective steps, see following page.
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STEP 1 ~ CHECKING RECTIFIERS

Disconnect one lead from, or remove, each rectifier
for its individual test,

Note carefully the direction of mounting
/ of any rectifier removed. It must be re-
mounted in its original direction.

a. Connect the ohmmeter across the rectifier
contacts and observe the meter reading,

b. Reverse the connections and compare the
new reading with the first reading.

c. If one reading is considerably higher than
the other reading, the rectifier can be consid-
ered satisfactory. However, if both readings
are low, or if both indicate an ‘‘open’’ circuit,
replace the rectifier with a new identical part,

STEP 2 — CHECKING REACTORS “A'" and *'B"

Use an accurate chmmeter when checking
resistance values. Resistance readings
between ‘G and ‘G2’ camnot be read with accuracy on
the multimeter.

a. Set the resistance range selector on the meter
to the resistance range.

b. Isolate one gate winding by disconnecting
either end of gate winding G1-G2 from its
point of connection; for example, disconnect
Gt at E2. Measure the resistance in the gate
winding across Gi-G2. Refer to Table 5.

¢. Isolate one control winding by disconnecting
either lead C1 or C2 from the terminal block.
Measure the resistance in the control winding
actoss C1-C2. Refer to Table 5.

d. Connect one meter lead to the disconnected
gate winding lead and the other meter lead
to the disconnected control winding lead
and check for continuity.

Results:
1. REACTOR IS SERVICABLE if resistance is

within 20 percent either way of the value listed
and there is no continuity between the control
and gate windings.

2. REACTOR IS DEFECTIVE if there is an open
circuit in either the gate or the control windings.
Continuity between the gate and the control
windings is also an indication of a defective
reactor., In either case, the reactor should be
replaced.

STEP 3 — CHECKING CONTRQL REACTOR
a. Isolate the control reactor by disconnecting
common lead ““C’’ from its point of connection
and carefully measure the resistance from
this lead to the number lead on the control
reactor. Refer to Table 5.

Results:

1. CONTROL REACTOR IS SERVICEABLE if

resistance is within 10 percent of the value
specified.
CONTROL REACTOR IS DEFECTIVE if no
continuity is indicated between the common lead
“C’ and the numbered lead, indicating the
presence of an open circuit.

STEP 4 — CHECKING RESISTORS

The resistors must be checked with a multimeter
adjusted to appropriate range of resistances. See
wiring diagram for correct values.

Results:

1. RESISTOR IS SERVICEABLE if the measured
resistance falls within 20 percent of the value
specified in the wiring diagram.

2. RESISTOR IS DEFECTIVE if there is indication
of continuity through the resistor. If the measured
resistance exceeds the percent limits either way,
the stabilizing resistor can be adjusted to bring
the resistance within the required limits.

MAGNE QA TER RECTIFIER

( ASSEMBLY

i

HEAT
SINK

RECTIFIERS AU S
yd

ATIB 3

Maé ()

OHMMETER ~a

mr g e granl R

err__

FIGURE 83. CHECKING RECTIFIERS WITH OHMMETER
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GENERATOR DISASSEMBLY

1. Disconnect the battery to prevent accidental starting of
the plant,
Remove the exciter cover and open the exciter. This
will reveal the rotor-thru-stnd nut.
Remove the four machine screws on the end bell near
the bearing and lift out the brush holders. (Fig. 79).
Remove the lead from the tapped adjustable resistor in
the generator air outlet opening.
Remove the leads ftom the control hox to the ignition
system choke, start disconnect switch, etc. on the
engine.
Remove generator-through-stud nuts, remove the end
bell and stator assembly. Screwdriver slots in the
adapter provide a means for prying the stator loose. Be
careful not to let the stator touch or drag on the rotor.
Remove baffle ring from adapter. Turn rotor-through-stud
nut to the end of the through stud. While pulling the
totor outward with one hand, strike a sharp blow to the
nut {in the direction of the through stud, Not Vertically)
with a heavy, soft faced hammer to loosen the rotor from
its tapered shaft fit. If the rotor does not come loose,
strike it with a sharp downward blow in the center of the
lamination stack with a lead or plastic hammer. Rotate
the rotor and repeat until it comes loose. Be careful not
to hit the collector rings, bearing or windings,
After disassembly, all parts should be wiped clean and
visually inspected.

GENERATOR ASSEMBLY

1. Clean and inspect all mating surfaces.

2. Coat the mating area between the generator shaft and
the engine crankshaft with a thin film of lubricating oil,
“Moly Coat” or equal.

Install the rotor-through-gtud in the engine crankshaft.
Install the key in the crankshaft.

. Slide the rotor over the through-stid and onto the crank-
shaft. Be careful not to let the weight of the rotor rest
on the throngh-stud.

Install the baffle ring.

Install generator through studs in the adapter.

8. Install the stator and bearing support (end bell). Tighten
the nuts on through-studs,

NOTE: Make certain the Bl lead is placed through the
grommef in the baffle ring and out the air discharge
opening in the adapter.

Now torque down the rotor-through-stud nut (55-60 ft.
1b.). Because the stator and bearing support were tight-
ened before tightening the rotor, the rotor and stator are
automatically aligned.

Tap the bearing suppott to the horizontal and vertical
plane with a lead hammer to relieve stresses on the
components recheck torque).

Reconnect the leads to the preheater, centrifugal switch
and governor solenoid.

12. Install lead Bl on the adjustable resistor.

CAUTI Check this lead to see that it is

short and is kept away from the blow-
er. If necessary when installing a new stator or leads,
cuf it shorter and reinstall the connector.

13, Install the brushes and brush kolders.
14. Close the Mapneciter, secure with four capscrews and
install the end cover.

10.

11.

REVOLVING ARMATURE GENERATOR

The revolving armature used on 4.0JB, 5.0]B, 7.6]B and
60 cycle 6.0]B plants is a 4 pole, self-excited generator
with inherent regulation. The generator serves as a starting
motor and furmishes DC current to recharge the batteries
during operation.

The generator field contains shunt windings and series
windings (a few turns of heavy wire wound on the same forms
as the shunt windings). The series windings act as the start-
ing motor field. The shunt windings produce the magnetic
field in which the armatute tusas to produce useful output.

The generator’s armature contains both AC output windings
and DC windings to supply the field and battery charging
citrcuit.

INSERT PRY BEHIND
BLOWER WHEEL THROUGH /
AR QUTLET OPENING ——p

~—— SUPPORT ROTOR WITH

HOIST AND SLING TO
AVOID BENDING THROUGH
STUD

TURN NUT OUT TO END OF
GENERATOR THROUGH STUD.
STRIKE WETH SOF T HAMMER
WHILE PRYING

FIGURE 84. GENERATOR DISASSEMBLY
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The generator is mounted to the engine through the engine-
to-generator adapter and the armatute is directly connected
(a tapered fit) to the crankshaft. The outboard end of the
genetator rides on a ball bearing housed in the endbell.
Because of its construction, the generator can’t be removed
as a unif.

Generator leads are matked with metal tags for identification.
Lead and terminal marking codes are noted on the plant
wiring diagrams.

MAINTENANCE

Normal maintenance includes periodic inspection of the
armature, ball bearing, collector rings and commutator, and
the brushes normally every 500 hours. Also, blow the gen-
erator clean with compressed air every 1000 hours.

BRUSHES

Remove the endbell band and cover and check the brushes.
Replace brushes when they wear to about 5/8° long. All
brushes must have at least a 50 percent seat. Seat the brush-
es by sanding (see Fig. 86).

ADJUSTMENTS

The engine governor controls generator output frequency.
Engine speed determines generator output voltage. The volt-
age drop from no load to full load operation is determined by
the engine governor sensitivity.

To change output voltage slightly within the range shown in
Table 6 adjust the governor. This will also change the plant
output frequency. Be sure the frequency stays within the
maximum and minimum limits shown in Table 6 for Revolving
Arthature generators.,

Adjust the governor sensitivity to change the voltage drop
from no load to full load within the range shown in Table 6.

TESTING AND REPAIR
Most of the following tests can be performed without dis-
assembling the generator.

Armoture Testing: Before testing remove all brushes from
their holders (Fig. 85).

1. Using a test lamp or chmmeter, check the AC winding
for an open circuit between the slip rings. If an open
circuit ig found, replace the armature.

2. Test both the slip rings and commutator for grounding
to the shaft.

INSTALL BRUSHES WITH BEVELLED
TOP SLANTING DOWN TOWARD

TO REMOVE B RUSH
SPRING PRESS
SPRING HOL DER

DOWN AND OQUT AS

SHOWN IN BROKEN

LINES

A513

FIGURE 85, BRUSH REMOVAL

If the commutator is grooved, out-of-round, or otherwise
damaged, refinish it. Tum it in a lathe and then undercut
the mica as described above. Shield the ball bearing during
efinishing,

Collector Rings: If the collector rings are grooved, out-of-
round or rough so that good brush seating can’t be maintain-
ed, remove the armature and refinish the rings in a lathe.
Shield the ball bearing during refinishing.

Bafl Bearing: If the ball bearing becomes noisy, worn or
otherwise defective, replace it. Remove the old ball bearing
with a gear puller and drive or press a new one into place,

REPFLACE ANY BRUSH
WORN TO I/2"" OR LESS

CAUTION
WHEN FITTING
BRUSHES USE
SANDPAPER
L WipER THAN
BRuISH

SANDP APER 2

TAPE END OF
SANDPAPER TO
COMMUTATOR

azig USE “00'" SANDPAPER
NEVER USE EMERY
CLOTH OR EMERY
PAPER

FIGURE 86. COMMUTATOR MAINTENANCE
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Maximum Minimum Preferred Maximum Minimum Preferred Fregquency

Nominal Voltage Voltage Drop-No Load Frequency At Frequency At Mo Load To

Output At No Load At Full Load To Full Load No Load Full Load Full Load

120 126 110 122-114 64 Cycles 57 Cycles 61-59

240 252 228 246-236 64 Cycles 57 Cycles 61-59
120/240 252 228 246-236 64 Cycles 57 Cycles 61-59
{20/208 218 198 216-200 64 Cycles 57 Cycles 61-59

TABLE 6.




3. Test the armature for an open circuit in the DC windings
by checking continuity between all adjacent bars of the
commutator.

Touch the probes to two adjacent bars and check for
continuity, Move each probe over one bar and again
check, Continue around the commutator. Any adjacent
bars that don’t show continuity indicate an open arma-
ture winding. Test for shorts in the DC armature wind-
ing.

4. This test can only be performed with the generator dis-

assembled and requires a growler. Place the armature in
the growler, operate the growler and pass a steel strip
back and forth over above the armature windings (Fig.
87). If the strip is magnetically attracted to the armature
at any point, a short is indicated. After testing in one
position, rotate the armature slightly and repeat the
test. Do this for one complete revelution.
If the test indicates a short circuit in the DC windings
be sure the commutator is clean, Carbon dust, dirt and
grease between the bars or slip rings could cause a
short,

If any of thetests above show that the armature is defective,
replace it.

SOURCE

FIGURE 87. CHECKING FOR SHORTS

Field Winding Tests: Perform the following tests without
disassembled the generator. The field coil leads must all
be disconnected from their terminal points; brush rig, control

box, and external connections. If a defective coil is found,
disassemble the generator and replace the defective coil.

1. With an ohmmeter or continuity lamp, check for grounding
to the generator frame. Touch one prod to each coil
termipal in turn and the other to a clean, paint-free
part of the frame. If the test indicates grounding, sepa-
rate the windings and check each.

2. Check the field winding resistance from the negative
commutator brushes (from F2 when used) to the F+ con-
nection on the generator (F+ is connected to the posi-
tive brushes) with all commutator brushes lifted off
their seats. See Resistance Table 7 for correct values.
If the windings are warm from running, the resistance
will be slightly higher than specified. If the resistance
is high, check for an open circuit in one of the parallel
windings, step 3, otherwise go directly to step 4.

3. Separate the parallel field windings (at F+) and check
each for open circuit.

4. Check for open circuit in the series winding with ohm-
meter, Touch probes to lead S1 and connection F+. If
there is an open circuit, isolate each coil and check it.

5. Test for short circuit between the starter windings and
the shunt windings. Before doing this, separate all
windings at F+.

Al (WHEN USED)

FIGURE 88. FIELD LEADS

Commutator Repair: The commutator bars eventually wear
down so the mica between them extends over the tops of the
bars and causes sparking and noisy brushes. When the mica
on any part of the commutator is touching the brushes it must
be undercut. A suitable undercutting tool can be made from
a hacksaw blade (Fig. 89). Cut the mica to about 1/32"
under the bars, Be careful not to damage the bars. After
undercutting, remove any burrs formed on the bars.

TABLE 7.
GENERATOR DC VOLTAGE FIELD RESISTANCE

MODEL (NO LOAD) RESISTANCE PER COIL
4,0)B Spec A& B 27 Volss 1.7 Ohms 1.7 Ohms
E.0JB Spec A& B 27 Volts 1.7 Ohms 1.7 Ohms
4,0)B Spec C 31.5 Volis 2.1 Ohms 2.1 Ohms
5.0)B Spec C 3.5 Volts 2.1 Ohms 2.1 Qhms
&.1]B 35.6 Volis 2.4 Ohms 2.4 Chms
7.6]B 35.6 Volts 2,4 Ohms 2.4 Chms

NOTE: All Values are based on standard models.
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HACK SAW WOODEN
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TOWARD HANDLE

BLADE
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COMMUTATOR BARS WORN
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SEPARATORS CAUSE SPARKING
JUMPING, NOISY BRUSHES

¥ “MICA PROPERLY
HIGH MICA”/ UNDERCUT

LOCATION OF
REFERENCE
MARK

FIGURE 89. CORRECTING HIGH MICA CONDITION

Brush Rig Alignment: Align the brush rig to the neutral
position. Normally, the neutral position is identified by a
yellow mark extending from the brush rig to the endbell
(Fig. 90). If the mark is lost or a new brush rig installed,
find the neutral position according to the following instruc-
, tions:

1. With the generator end cover and band removed to allow
access to the rig, connect a voltmeter across the DC
terminals.

2. Then start the unit and apply full rated load,

3. Loosen the brush rig mounting screws and rotate the
rig to get the highest voltage.

4. Raotate the rig in one direction until the voltmeter read-
ing starts to decrease. Mark this point. Repeat in the
other direction.

5. Half the distance between the two marked points is the
neutral position.

NOTE: [f a volimeter isn’t available, use the above pro-
cedure but mark the point where arcing begins.
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FIGURE 90. BRUSH RIG POSITiON

GENERATOR DISASSEMBLY

1.

2.
3.
4.

Remove the battery cables, and leads to the engine,
Remove the endbell cover and band.

Remove the brush springs (Fig. 85).

Loosen the thru-armature-stud nut in the center of the
reat bearing,.

Remove the thru-generator-stud nuts on the endbell,
Slide the endbell, brush rig and frame off as one assem-
bly. Be careful not to drag the frame on the armature.
Remove the screws holding the blower baffle to fhe
engine-to-generator adapter and remove the baffle.

Stide the armature and blower assembly off the stud. To
loosen the assembly from the crankshaft, tap the thread-
ed end of the stud several times with a soft hammerto
avoid damaging the threads.

NQTE: If the ahove procedure doesn’t loosen the arma
ture assembly, tap downwards on the outboard end of
the armature shaft, rotate it 1/2 turn and repeat. Don’t
kit the commuiator, collector rings or bearing.

If necessary to remove field coils, remove the pole shoes
by removing the capscrews holding each to the frame.

GENERATOR ASSEMBLY

1
2.

3.

Reinstall any pole shoes and field coils removed.
Install the armature and blower assembly and install
the stud nut.

Check for armature runout (Fig. 91). Runout should be
less than .002%.

Excessive runout may be caused by ditt or a nick on the
taper of either the rotor or crankshaft.  not, correct by
tapping the high side of the shaft near the ball bearing.
Don’t hit the ball bearing commutator or collector rings.

FIGURE 9!. ARMATURE RUNOUT
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Install the blower baffle and secure with screws.

Install the bearing stop on the ball bearing,

Install the field frame and endbell assembly and secure.
Be sure generator output wires feed through the slot in
the front of the frame.

Tighten the thru armature stud nut to 30-40 1b. ft.
Connect leads to the engine. Install the battery cables.
Align the brush rig,
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CONTROL SYSTEM

The plant control system controls starting, stopping, battery
techarging and provides a means of emergency automatic
stopping. The control system and control system defects
should be analyzed with the aid of the proper wiring diagram.

The views shown (ONAN witing diagrams) are modified pic-
torials. Components are shown in their actual positions and
normally the top view of each component is shown, for ter-
minal location, Dotted lines show the edges of the control
box and indicate the direction from which it is being viewed,
i.e. “Top View”. All relays are shown in the de-energized
position.

Plant control systems are divided info two main types, re-
volving armature plants and revolving field plants. Each of
these types is divided into three different control systems,
Manual start (-M), Electric start (-E), and Remote start (-R).

MAINTENANCE

Periodically check all connections and coantacts in the con-

trol system, Blow out accumulated dust with low pressure
air. The breaker point gap of the engine mounted centrifugal
switch will have to be checked at regular intervals. This gap
should be set at .0207,

NOTE: This switch is not used on exciter-cranked models
except with optional low oil ptessure cut-off,

Because of the basic differences between the control systkm
for the exciter-cranked JB and the control system for the
starting motor-cranked JB and JC, they are separated,

MANUAL STARTING MODELS (JB-M)

Manual starting models contain no starting motor ~ they must
be started with the crank. These models essentially contain
no control system except a stop button.

ELECTRIC STARTING MODELS (JB-E and JC-E)
These models are designed to be started at the plant only.
The control starting circuit consists of a heavy duty starting

.88 Z‘ ahé( a/ 6 CURRENT THROUGH
CHARGE RESISTOR
, AND 30 AMP RESISTOR
PULLS IN STOP RELAY-
_.-——'P'
¢
START SWITCH smnr socewom
0SES
GENERATOR SERVING
AS STARTING MOTOR,
CRANKS ENGINE
START DISCONNECT
RELAY’'S CONTACTS —A LLOWMIG
BREAK SOLENOID .y CURRENT 7O
COIL CIRCUIT~ IS ENGINE IGNITION
L]
a / \,,‘-:-.4
GENERATOR ENGINE STARTS
START SOLENOID VOLTAGE BUILDS UP,
DROPS OUT- CLOSES START DI5-
ENGINE RUNNING-|  CONNECT RELAY.
STARTING CYCLE
ENDED.
ATB0

FIGURE 92. STARTING SEQUENCE
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CONTACT
SURFACE
TILTED

REMCVE
INNER NUT

FIGURE 93. START SOLENOID

switch, and the stopping circuit simply of an ignition switch
that controls current to the ignition coil. If battery charging
or optional emergency shut-off circuits are used, refer to the
appropriate sections under remote starting control circuits.

TESTING AND REPAIR-MODELS 4JB-R ond 5JB-R.(REY.
ARM)

These plants use the generator ag & starting motor. The con-
trol system includes the starting circuit, a battery charging
circuit with teverse current relay and optional high temper-
ature and low oil pressure cut-offs.

If any component of the control system fails, replace it. Nor-
mally, relays cannot be repaited.

Starting and Stepping System: The revolving armature starting
system includes the start solenoid, stop relay and start-
disconnect relay. Fig. 92 shows a starting cycle. To stop
the engine, the stop switch grounds the stop relay, breaking
the circuit to the ignition coil,

The starting solenoid controls the heavy currents required
by the exciter starting motot.

The Stop Relay controls voltage to the ignition coil. When

energized it closes the ignition coil circuit. During starting,
the stop relay pulls in at the same time as the start solenoid.
The generator’s DC output maintains it energized throughout
operation. To stop, the stop button grounds the relay, which
de-energizes, opening the ignition coil circuit.

NOTE: This is a 6-volt relay and must be used in series
with the 30-ohm voltage dropping resistor.

Check the coil resistance (it shovld be about 30 ohms), in-
spect the contacts, and check contact operation when volt-
age is applied to the coil. If the contacts are dirty, they can
be cleaned with hard paper or gauze moistened with carbon
tetrachloride.

The Start-Disconnect Relay is energized by the generator
DC ocutput, so it pulls in when the ouiput builds up to 10
or 11 volts and remains energized throughout plant operation,
When the relay pulls in, it opens the circuit to the start sole-
noid coll, opening that solenoid to break the starting circuit.
To test this relay, inspect the contacts, check the coil re-
sistance (it should be 20 to 24 ohms) and check contact
operation when the plant starts,

Battery Charging Circuif: The generator DC windings supply
current for the battery charging circuit. The current flows
through the reverse current relay, charge ammeter and the
adjnstable chatge rate resistor, located outside the contro!
box.

The battery charge rate can be adjusted between 2 and 5
amps by moving the slider on the charge resistor.

The Reverse Current Relay allows current flow only from
the generator to the battety and opens when current attempts
to flow in the other direction. To test the relay, isolate it by
temoving the generator comnection (GEN). Check for con-
tinuity between the battery and generator terminals. Conti-
muity here indicates that the relay contacts are welded
together. Measure the resistance from the generator terminal
to ground. This should be approximately 112 ohms.

Automatic Emergency Stopping: The optional emergency
stopping system includes two separate devices, the high
temperature cut-off and low oil pressure cut-off. Both devices
are optional equipment.

NOTE: W#hen the generating plant is used with Line Trans-
fer or Automatic Demand Controls and one of the emergency
stopping devices operates, the plant will stop and then crank
until the control’s cranking limiter opens.

This High Temperature Cut-off Switch (Optional) is located
in the optional air shutter or air duct. Normally closed, it
opens when the air temperature reaches 240°F £6 and closes
again when the temperature drops to 195°F % 8. The plant
cannot be started again until the switch closes.

This Low OQil Pressure Circuit (Optional) includes a non-
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adjustable low oil pressure switch and centrifugal switch
located on the engine and a latching relay in the contrel box.
The circuit shuts the plant down if oil pressure drops below
7 + 1 psi and prevents it from restarting until the operator
pushes a reset button on the control box.

If low oil pressure occurs, the pressure switch closes, com-
pleting the relay coil circuit. The relay pulls in and latches
after 15 to 20 seconds. The centrifugal switch is required to
prevent the circuit from latching during the plant starting
cycle, before oil pressure builds up.

TESTING AND REPAIR MODELS: 705JB-R,
Cycle 6B (Rev. Field).

The JB revelving field models and JC control systems use
a separate starting motor and a rectifier and alternator bat-
tery charging system. A separate winding in the generator
acts as battery charging alternator, Optional high temper-
ature cut-off and low oil pressure cut-off circuits are avail-
able. On-the JB and JC an engine mounted centrifugal switch
serves as start-disconnect.

JC-R and 50-

I any component of the control circuit fails, replace it If
relay contacts are dirty, they can be cleaned by pulling hard

papet or gauze soaked in carbon tetracloride between the
contacts.

Starting and Stopping System: The starting system includes
start ignition relay, ignition relay, starting solenoid, and the
centrifugal switch. It controls the solenoid-shift, over-run-
ning clutch, starting motor and the ignition coil circuit.
Fig. %4 shows the start cycle. To stop the engine, the stop
switch grounds the ignition relay, which opens the circuit
to the ignition coil.

The Start Ignition Relay with metal cover, is energized at
the beginning of the start cycle by the start switch. It de-
energizes when the centrifugal switch closes, completing
the starting cycle. Test the reiay by checking contact con-
tinuity, enetgized and de-energized, and coil resistance.
Coil resistance is about 76 chms.

The Ignition Relay is normally energized throughout plant
operation. It energizes, when the centrifugal switch ending
the starting cycle closes, and maintains the current to the en-
gine ignition system. To test the relay, inspect the contacts,
check the continuity of each set of contacts, and measure
the coil resistance, Coil resistance is about 15 chms.

CAUTION This is a 6-volt relay and in the control
- circuit it is in series with a 15-ohm drop-
ping resistor.

The Centrifugal Switch is mounted on the gearcover back-
plate with the ignition breaker points, and operates directly
off the camshaft gear. Normally open, the switch closes when
engine speed builds up about 900-rpm.

For cotrect operation, maintain the switch contact gap at
0207 (Fig. 95).

Check the contacts for dirt or pitting when adjusting the
gap. Clean the contacts with paper or replace it if badly
pitted.

In an emergency, if the centrifugel switch won’t operate, the
engine can be run by shorting the switch leads when the en-
gine starts.

For disassembly and repair of the timing gear and switch
operating mechanism, see Ignition System Section.

ENGINE RUNS -
STARTING CYCLE
ENDED

AT48

TAR
SOLENQID STARTING MOTOR
CLOSES CRANKS ENGINE
N
R \ - Y
» I /L > b / —
SWITCH CURRENT TO ;
ENGINE CENTRIFUGAL
RELAY ENERGIZED  AND ELECTRIC STARTS SWITCH CLOSES
CHOKE
—

DreoNN T
AND START IGNITION RELAY
IGNITION RELAY PULLS IN-

AND MAINTAINS
CURRENT TO 16~
NITION SYSTEM.

REVOLVING FIELD
REMOTE STARTING

FIGURE 94. STARTING CIRCUIT FOR REVOLVING FIELD GENERATORS
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iagest

CENTRIFUGAL
SWITCH
BREAKER POINTS
SET GAP AT
020

FIGURE %5. CENTRIGUGAL SWITCH

Battery Charging Circuit: This circuit includes the adjust-
able charge resistor, rectifier, and ammeter, It converts AC
current supplied by the generator charging winding to DCand
delivers it through the ammeter to the battery. The normal
charge rate is about 2 amps and the maximum 5 amps. If any
current drawing accessories such as electric fuel pumps are
installed, their current draw must be subtracted from the
maximum battery charging current and also for the charge
tate registered on the plant ammeter. To adjust the charge
rate, move the tap on the adjustable resistor in the genetator
air outlet.

Connecting battery with the wrong polarity
CUTIO will damage the chatging circuit within a

minufe or two. If the adjustable charge resistor is eliminated
or shorted, hoth the circuit and the generator charging wind-
ing will be damaged in a few seconds of operation.

The rectifier converts the AC produced by the generator
charging winding to DC and also acts as a reverse current
relay. Incorrect battery polarity can desttoy the rectifier. If
the battery polarity is to be changed, reverse the hattery
polarity reconnection block in the control box. Polarity recon-

nection block not used on Spec P and later models ot Penn
State models.

Important: If you aren’t sure which battery polarity to use,
Y PRIOR TO SPEC P ONLY

TO REVERSE DISCONNECT WIRES
FROM TERMINALS, TURN THIS
BLOCK BOTTOM SIDE UP AND
RECONNECT WIRES.

FIGURE 96. BATTERY POLARITY CONNECTION

check this block before connecting the batteries.
Spec P models and Penn State models are
WARNING
NEG GROUND ONLY.

Test the rectifier with an ohmmeter or 12 volt test lamp. If
it is operating correctly, resistance will be very high in one
direction and low in other direction,

The Adjustable Resistor is located in the genetator blower
outlet and has a total resistance of 2 ohms, It includes both
a fixed section and an adjustable section. The fixed section
determines the maximum charging current and must always be
in the circuit to protect the components.

Avtomatic Emergency Stopping: There are two parts to the
emergency automatic stopping system, a high temperature
cut-off switch and an optional low pressure cut-off circuit.

NOTE: When the generating plant is used with Line Transfer
or Automatic Demand Control, and one of the emetgency stop-
ping devices operates, the plant will stop, and then crank
until the control’s cranking limiter operates.

The High Temperature Cui-off (Optional), located in the op-
tional shutter assembly is in series with the ignition circuit.
Normally closed, it opens at 2409F * 6° breaking the circuit
to the ignition system, stopping the engine. The switch
closes again at about 195°F.

The Low 0il Pressure Circuit (Optional) has a non-adjustable
low oil pressure switch. Early model circuits also have a
latching relay and bridge rectifier: later models have an
emergency relay. If relay on either model becomes latched, a
reset button must be pushed before the plant can be started.

NOTE: On early models, the low oil pressure circuit may
prevent starting after installing new oil filter or after an
idle period, Plant will not run long enough to fill filter and
build up oil pressure. To avoid this, switch to “‘manual®
for starting.

Emergency relay on later models allows time fot oil pressure
build-up,

The Low Qil Pressure Switch mounts on oil filter adapter.
Switch contacts open when plant oil pressure bunilds up, and
close if oil pressure drops below 9 psi on eatly models and
14 psi on later models. Closed switch contacts energize
relay, Test switch by checking continuity with plant stopped
and running.

The latching relay (early models) latches in the energized
position. Push the reset button to release it. The relay oper-
ates when the oil pressure switch closes and energizes Coil

" A (Fig. 97) which opens the engine ignition circuit and stops

the plant. Energizing Coil A allows current flow to Coil B
which keeps the relay in a latched position and Coil A de-
energizes. Pushing the reset button opens Coil B circuit and
the relay unlatches.
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(EARLY MODELS)

—
=)

| (LATE MODELS)

L

FIGURE 97. EMERGENCY LATCH RELAY

To test relay, operate plant and short oil pressure switch to
ground. If relay does not energize and stop plant, check both
coils with an ohmmeter for a resistance of 50 ohms each, If
it does not latch, check contacts in geries with Coil B.

The Emergency Relay (Late Models will operate in 15 to 20
seconds after the oil pressure switch has closed after loss of
oil pressure.
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FIGURE 98. EMERGENCY LATCH RELAY

This opens the ignition circuits and stops the plant. To re-
start plant wait one minute and push reset button (Fig. 98).

To check relay, energize the heater circuit in series with the
1-ohm resistor from the 12-volt battery. Reset button should
pop out in 15-20 seconds.



WIRING DIAGRAMS

The wiring diagrams in this section are typical and apply only to standard electric generating plants. Wiring
diagrams for special models are available upon request from the factory. Send complete generator model number,
and specification letter with the request.

The first table is fot locating wiring connection diagrams for your particular unit; the second table is for locating
internal exciter diagrams; the third table is for locating internal contrel diagrams.

WIRING CONNECTIONS

SPECS REVOLVING REVOLVING
PHASE WIRE VOLTAGE INCLUDED ARMATURE FIELD PAGE
| 2 120, 240 A-S 70
I 3 120/240 A-S 70
i 4 120, 240, 120/240 A-S 70
4 120/208 A-S 70
4 220/380, 277/480, 240/416 A-5S 71
3 3 240 A-5S 71
i 4 120, 240, 1207240 A-S 72
3 4 120/208, 277/480, 240/416 A-S 72
3 4 120/240 A-5S 73
CONTROL CONMNECTIONS
LOW OIL PRESSURE
PLANT MODELS SPECS INCLUDED DIAGRAM NO. CIRCUIT INCLUDED PAGE
7.5}B, 60 Cycle; 6.0)B, 50 Cycle J-M 611C664 NO 78
7.5)B, 60 Cycle; 6.0]B, 50 Cycle J-M 611C668 YES 77
6.0]B J:=M 611Ce61 YES 79
6.0JB 1-™M 611C656 NC 80
7.5]8, 60 Cycle; 6.0]8B, 50 Cycle P-5 611C805 YES 81
7.5]B, 60 Cycle; 6.0}8, 50 Cycle P-s 611CB04 NO a2
6.0)B P-5 611C797 YES 83
6.01B P-5 611C790 NO a4
Jc L 612C2243 YES 85
Jc L 612C2239 NO 86
Jc P-5S &12C2658 YES 87
1c P-5 612C2657 NO g8
MAGNECITER CONNECTIONS
PLANT SERIES SPECS INCLUDED EXCITER NO. PAGE

B C-M 045X INIB 74

JB P-5 045XIN3B 75

JC C-L 06SXINIB 76

Jc P-5 065XIN3B 76

JC (Penn State Only) L-5 065XIN3B 76
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GENERATOR WIRING DIAGRAMS
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Revolving Armature 4-wire, Three Phase



SlTO g%!\)l(TROL bngﬂ" SPEC. P (7R, 220/380; 4XR, 277/480; 7XR, 240/416)
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0 TERM. 9
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1. 35
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SLIP RINGS CHARGING

WINDING )
Revolving Field (3R} Reconnectible for 120, 240 or 120-240 Volt, Single Phase
NOTE: T2 must be grounded if the field boost circuit is to work. Any other ground
may damage the exciter, (Negative (-} ground only),
AMOTE(PRIOR To SPEC. ),
WHEN -B7XR OR 4XR (SEEMODEL) 18
USED AS 3 WIRE SYSTEM, UNGROUND TO TERM.7
10 TERM. 9 AND INSULATE To. WHEN USEDAS A CONTROL BOX

CONTROL BOY
TERMiNAL BLolx
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SPEC.P )
SEE NOTE

4 WIRE SYSTEM GROUND To AS
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|
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|
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WINDING

82

Revelving Field, Wye Wound, 4-wire, 3-Phase
-4R (120-208 Volt), - 4XR (277-480 Volt), - 57XR (240-416 Volt}

NOTE: To must be grounded if the field boost circuit is to work. Any

other ground may damage the exciter, (Negative () ground only).
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TOTERM.T

CONTROL BOX
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Revolving Field (5DR) 120.240 Volts, Delta Wound, 4-wire, 3 Phase
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